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LIQUID FERTILIZERS
Samuel R. Aldrich
Liquid mixed fertilizers are now widely available to Illinois fanners.
The relative place for liquid and dry fertilizers depends upon:
1. Agronomic considerations
2. Cost of nutrients applied on the field
3. Availability of equipment to handle, store, and spread
4. Ease of handling
This statement deals only with the agronomic factors, since the others 
can best be determined by the farmer for his own special situation.
It is the consensus that for most farm situations in Illinois liquid and 
dry mixed fertilizers may be assumed to be equal in performance. Where differences 
occur, they are not likely to consistently favor either form. Farmers may there­
fore select on the basis of cost per pound of nutrients from the dealer, plus spe­
cial considerations in handling, storing, and applying the two forms.
Kinds of Liquid Fertilizers
There are several kinds of pressure and nonpressure types of liquid car­
riers of nitrogen, which are described in SF-6*. A more recent development is the 
introduction of liquid mixed fertilizers mainly since about 195^• These are non­
pressure, nonvolatile fertilizers containing nitrogen and phosphorus or nitrogen, 
phosphorus, and potassium in solution form. This statement deals with the com­
parison of liquid mixed fertilizers and dry mixed fertilizers.
Chemical Forms of Nutrients
Fundamentally, the nutrients are frequently similar in liquid fertilizers 
and dry mixed fertilizers of the same approximate analyses. There are several pos­
sible ways to supply the nitrogen in both liquid and dry minted fertilizers, but in 
the final product as used by the farmer the nitrogen occurs as an ammonium salt, 
urea, cyanamide, or nitrate. Some fertilizers, both liquid and dry, contain all 
three forms. There is no special advantage of either liquid or dry fertilizer with 
respect to forms of nitrogen. •
The phosphorus in liquid fertilizers is supplied entirely by phosphoric 
acid and is neutralized by the ammonium hydroxide of the nitrogen source (for ex­
ample, ammonia, NH3, in water produces ammonium hydroxide, which neutralizes the 
acidity). The phosphorus thus occurs as ammonium phosphate and is therefore all 
water soluble. The significance of water solubility is fully explained in SF-^8*.
The phosphorus in dry mixed fertilizers is the result of treating phos­
phate rock with sulfuric, phosphoric, or nitric acid. This in turn may be amo- 
niated to different levels of nitrogen. A still newer process, patented in 1958, 
involves hydrolyzing calcium metaphosphate so that it may be ammoniated. Thus, 
the phosphorus in dry mixed fertilizers may be in several forms differing mainly 
in their water solubility. The water solubility ranges from about 10 to nearly
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100 percent. Whether or not this is significant in the field depends upon several 
factors explained in SF-**8.
High water solubility is not an advantage for broadcast applications. 
Triple superphosphate and ordinary superphosphate are about as high in water solu­
bility as liquid fertilizers.
The potassium in liquid and dry fertilizers is in the same form, muriate 
(potassium chloride, KCl). A small amount of sulfate of potash is available, but 
the potassium chloride form supplies most of the potassium in the United States.
Availability in Dry Soil
It may at first thought seem logical to expect that nutrients which are 
supplied in liquid rather than dry form would be more readily available in a dry 
soil. In practice there is not likely to be a measurable difference. The water 
in liquid fertilizer, when put on an acre basis, is negligible. Dry fertilizer ab­
sorbs moisture and goes into solution unless the soil is very dry. Liquid ferti­
lizer, on the other hand, would soon lose moisture and crystallize out in a very 
dry soil.
Wo practical difference in rate of availability is expected in a moist 
soil because a significant amount of the water-soluble nutrients in a dry ferti­
lizer will go into solution within a matter of hours, or at most a few days.
Limitations on Ratios and Analyses
With presently available materials, the possible range in ratios is some­
what more limited with liquid fertilizers than with dry mixed fertlizers. All 
liquid fertilizers carry some nitrogen because ammonia is used to neutralize highly 
corrosive phosphoric acid. It is not necessary in dry fertilizers.
Higher analyses are possible in dry than in liquid fertilizers. The prac­
tical limit of W + PgCk + KgO in liquid mixes has been about 32 percent before 
"salting out" (crystallization) occurs if the temperature falls to the freezing 
point (320 F.). The development of a new process to produce superphosphoric acid 
opens the way to higher analyses in the future. Dry mixed fertilizers are now of­
fered with total nutrient contents above 50 percent. This advantage in higher 
analysis is somewhat offset by the ease of moving liquids by pumping.
Condition problems (salting out of liquid fertilizers and caking of dry 
forms) are rapidly being overcome.
Minor Element Content
Liquid fertilizers carry less minor elements than dry mixed fertilizers 
because high purity furnace acid that is low in trace elements is used. This is 
not considered to be significant, since deficiencies are so uncommon and, where 
present, would not be effectively corrected by the minor elements that naturally 
occur in dry fertilizers.
Yield Results and Research in Progress
Yield results in several states have usually shown small differences that 
have not consistently favored either liquid or dry fertilizers when the same amounts 
of nutrients were applied. Illinois initiated experiments comparing liquid and dry 
fertilizers at three locations in 1958*
* Fact sheets SF-6 and SF-48 are available from the Department of Agronomy, Univer­
sity of Illinois, Urbana.
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SUMMARY OF SOIL INSECTICIDE RESEARCH 
J. H. Bigger
During 1953 we made soil insecticide tests on only a relatively few 
fields. Only 17 fields produced usable data. Because low infestations were common, 
data were obtained on only 8 fields where infestations were significant.
Control of wireworms was good (87 percent) on 6 of the fields with sig­
nificant populations. Control of rootworms was very good except in one field when 
the insecticide was mixed with fertilizer and placed at one side and below the 
seed. In this case control was about 70 percent, which is not good for rootworms 
because they are easy to control.
We made two interesting observations on billbug control. In one case 
where a field had been treated in 1956 with aldrin and heptachlor at the rate of 
pounds per acre,billbugs were controlled. In 1958, when the same field was 
again planted to corn with no addition of insecticide, there was no control of 
billbug. In another case when a field with a history of severe billbug damage was 
treated with one pound of heptachlor broadcast before planting and one pound of 
heptachlor hill-dropped at planting time, there was no billbug damage to the crop.
In several fields, we used locally compounded mixes of fertilizer and in­
secticide. The insecticide was distributed at the rate of 1.5 pounds per acre, 
broadcast in the late fall or winter. In 1957> the first year of these tests, 
results were inconclusive. In 1958 we obtained 77 percent control of wireworms 
and 88 percent control of rootworms. This method of application appears promising.
In the over-all picture where we used both aldrin and heptachlor at 
rates of 1.5 pounds per acre broadcast in the same 10 fields, there were 825 more 
plants per acre where aldrin was used and 922 more plants per acre where heptachlor 
was used than in the checks.
Yield data showed a negative result in one case, no results in one case, 
and increases of 10 to 2k bushels an acre in 8 others.
The results of five years of this study have been summarized. The data 
will appear soon in an Illinois Agricultural Experiment Station bulletin.
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NEW DEVELOPMENTS IN BRUSH CONTROL 
R. L. Gantz
The control of undesirable woody plants is a problem confronting many 
people. Besides being a nuisance to farmers, brush is one of the major concerns 
of utility companies, railroads, and highway departments. It is a constant prob­
lem in all types of waterways and often represents a fire hazard to people in 
many areas.
Until recent years the only effective means of controlling brush was 
through the use of mechanical methods. The cost of these methods discouraged ex­
tensive brush control programs. But this situation changed rapidly after the 
introduction of 2,4-D and 2,4,5-T. These herbicides have provided a means of con­
trolling many types of brush less expensively and with less effort.
With increasing use of 2,4-D and -T, it soon became apparent that the 
hazards caused by drift and volatility would limit the use of these materials.
But progress has recently been made toward the safer use of brush control chemi­
cals near such sensitive crops as soybeans and tomatoes.
The trial use of 2,4-D and -T as a different type of spray has been 
quite promising in controlling drift. These new formulations are based on the 
principle of '‘invert" emulsions. As the name indicates, the invert spray emul­
sion is just the opposite of the one with which we are familiar. In conventional 
sprays, the oily concentrate is dispersed as very fine droplets in the water. In­
vert formulations make a spray emulsion in which the water is dispersed as tiny 
droplets in oil. The oil (kerosene or diesel fuel) makes up about 15 percent of 
the spray. When mixed properly, the result is a thick creamy preparation that 
can be sprayed with apparently no problem of drift.
Two trials in Illinois this past year demonstrated that drift control 
was definitely a possibility with invert formulations. In one demonstration, a 
Cook county road bordered by tomato fields on both sides was sprayed with "Inver- 
ton 245," an invert formulation of 2,4,5-T made by the Dow Chemical Company. Even 
though a cross-wind was blowing at 15 to 20 mph at the time of application, ne 
tomato damage was ever detected. In a demonstration in Sangamon County, weed and 
brush control with an invert of 2,4-D made by the Am Chem Products Company was 
compared with control by a conventional low-volatile ester. The results indi­
cated that the invert was equally as effective as the ordinary ester on a wide 
variety of species. The initial burn from the oil in the invert made it appear 
superior to the ordinary ester formulation at first, but this difference gradu­
ally disappeared.
Invert formulations of 2,4-D and -T are not expected to be usable in 
growing crops. The oil contained in the spray mixture causes too much contact 
burn for its selective use in corn and other crops. Major possible areas of use 
would be on highways and utility and railroad right-of-ways passing through sub­
urban areas, in front of farmsteads, or in the vicinity of any sensitive field 
crops,
Since the thick invert sprays can apparently be "piled on" and report­
edly will resist washing off by heavy rains, their use as basal treatments on 
brush. bewme popular. These sprays, however, present several problem? that
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need further attention. Various aspects of application (i.e., handling the oil, 
mixing and suitable spraying systems) may he troublesome when a considerable amount 
of spraying is anticipated. The volatility of these materials is also a point that 
needs further checking.
A new material called femuron is now available in pelleted fora for con­
trolling brush in fencerows, utility and railroad right-of-ways, and other non­
cultivated areas. It is one of the urea materials that acts as a soil sterilant. 
The fact that femuron is available in pelleted form appears to offer some advan­
tages. Besides being non-corrosive and non-volatile, the pellets can be applied 
easily by hand as well as by ground and air equipment. They are convenient to use 
for spot treatment and also have certain advantages in broadcast applications. Ab­
solutely even distribution of pellets is reportedly not necessary for good brush 
control. Rain dissolves the pellets and moves the femuron down into the soil. Any 
woody plants whose roots extend into the treated zone will take up the chemical 
and be affected by it. The broadcast rate suggested for trial use is 65 to 75 
pounds of pellets per acre. They can be applied at any time of the year, but late 
winter or early spring is preferred. Femuron pellets have been distributed to 
farm advisers for use in county demonstrations, so it may be possible to see some 
results with this material in different parts of Illinois during the coming year.
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NEW FUNGICIDES 
M. P. Britton
Cyprex has shown excellent fungicidal properties for controlling apple 
scab. It should be used in the pre-pink and pink sprays at 1 pound per 100 gal­
lons of water. In the remaining sprays, the amount of cyprex should be reduced 
to either 3 A  or l A  pound per 100 gallons, depending on severity of the scab.
This fungicide should not be expected to control other diseases at this time. In 
an orchard where rust is a problem, add either ferbam or zineb to the cyprex 
spray. Cyprex is compatible with all of the standard insecticides and fungicides 
but should not be used with lime.
In Illinois tests, cyprex has not caused injury to apples. In the east­
ern states, however, it has severely injured fruit of McIntosh and Cortland and 
has russeted Golden Delicious. Leaf injury has not developed in any case. Fruit 
injury is accentuated when temperatures are near freezing.
Cyprex will be marketed for the first time in 1959. It is still an ex­
perimental material and should be used by the fruit grower only in a limited way.
It does not present the health hazard that accompanies the use of many sprays; so 
far it is considered quite safe. Because it is experimental, however, it will 
carry a zero tolerance and should be confined to the pre-cover sprays. It has 
label clearance for apples.
Pyrene at 2-3 pounds per 100 gallons has given good control of most fo­
liage diseases of potatoes, tomatoes, and onions. However, it is not so effective 
against late blight of potato and tomato as are some of the carbamate fungicides. 
Preliminary tests indicate that dyrene may also effectively control diseases on 
several other vegetable crops.
There have been no reports of leaf injury to tomato, potato, or onions, 
but dyrene has injured pepper plants.
Dyrene will be available in limited quantities for commercial use in 
1959* It has label clearance for tomatoes and potatoes, with tolerances estab­
lished at 10 ppm and 1 ppm, respectively. It is possible that it may be cleared 
for use on onions before the 1959 growing season. Dyrene is compatible with most 
chlorinated insecticides and with lime in tank-mix.
Phaltan is a new fungicide which in preliminary trials appears to be very 
effective on a number of fungi of economic importance on fruits, vegetables, and 
ornamentals. Phaltan 5QM at 2 pounds per 100 gallons has given outstanding control 
of anthracnose of tomatoes, downy mildew of grape, powdery mildew of grape, downy 
mildew of cucurbits, fruit rot of strawberry, and black spot and powdery mildew of 
roses. This material is an analog of captan, and its activity against many other 
diseases has been similar to that of captan. Phaltan has shown a range of plant 
safety similar to that of captan. Under high temperature conditions, heavy dos­
ages may injure some varieties of grapes and seedling cucumbers. Results to date 
indicate that phaltan resists weathering and exerts longer residual fungicide ac­
tion than does captan. Control of vegetable diseases with phaltan seems particu­
larly promising because it shows greater specificity than captan.
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Karathane has shown outstanding control of powdery mildews attacking a 
wide variety of fruit, vegetable, ornamental, and field crops. It has demonstrated 
both eradicative and protective fungicidal action against powdery mildew and fair 
activity against apple scab and rust of peppermint and cereals.
Karathane is moderately effective against European red mite, red spider, 
clover, and two-spotted mites. The acute oral toxicity of the 25$ wettable powder 
formulation on rats is 8,000 mg. per kg. The low toxicity of this material makes 
it particularly attractive for use on ornamentals around homes.
Karathane has been marketed since 195^> and supplies will be adequate in 
1959- It may be applied in combination with the fungicides, zineb, maneb, nabam, 
captan, glyodin, ferbam, thiram, and phenyl mercuries, and with most standard in­
secticides and fungicides, including phosphates, such as malathion, systox, EPN, 
and parathion.
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Actually primary highways are our states* "front yard." Often the only 
thing our visitors see are these "front lawns." Beautiful,well eloped avenues of 
grass will increase appreciation of our state. On the other hand, a weed- and 
brush-infested roadside indicates general lack of good stewardship and is likely 
to produce uncomplimentary remarks and vision and health hazards. Our county, 
trunk, and local roads are the "back yards" of our nation. Alert men in control 
realize this fact and are beginning to adopt good spraying programs.
Briefly, highway weed control resolves itself into about two general 
sections: (l) selective control on roadsides where it is desirable to kill un­
wanted weeds and brush and maintain a grass cover, and (2) use of soil sterilants 
under guard rails and around bridge abutments, sign and signal posts, traffic 
islands, county yards, etc., where it is desirable to eliminate all vegetative 
cover.
Should this work be done by the governing bodies themselves, or should 
it be done under contract by a reliable custom spraying service? There are things 
in favor of either arrangement. Local custom, labor distribution, and local con­
ditions all vary. No two areas or situations are ever exactly alike.
Spraying in general has brought in a whole line of new equipment and 
terminology. Among them are sled-type sprayers, trailer sprayers, rotary pumps, 
centrifugal pumps, piston pumps, boomless sprayers, boom sprayers, fan-type and 
cone-type nozzles, filters, strainers, and high- and low-pressure spraying, ’Vet­
ting" agents and "detergents," high- and low-volatile esters, solutions and emul­
sions, selective, non-selective and contact herbicides, 6oil sterilants, etc., to 
mention only a few. One can readily see that spraying has become specialized busi­
ness. Chemicals and equipment alone present an astounding problem in highway 
spraying work. Training and familiarity with the job are essential if the work is 
to be reliable. There is no substitute for a well-trained person in this line of 
work, and preferably he should have had some experience.
Selective weed and brush control along highways revolves around use of 
the selective materials 2,li~D and 2,4,5-T and their chemical mixtures, often re­
ferred to as "brush killers."
2,4-D
For controlling most roadside weeds, 2,U-D, preferably in the ester form, 
has given best results. Most spraying units use pressures of around 30 to 50 pounds 
and apply enough material to moisten the weeds. Boom sprayers are used on large 
areas of roadside, and individual hand booms on scattered brush or weeds. Good 
coverage is essential. Many counties do not spray close to farmsteads unless re­
quested to do so. Anyone who has tomatoes, grapes, or other sensitive plants grow­
ing near roadsides is usually given the opportunity to put up warning signs to at­
tract the attention of spraying crews. We have urged use of caution, well trained 
crews, low pressure, soft water, and "wetting" agents for roadside spraying. Wind 
direction and velocity must be watched carefully. Danger from spray "drift" and 
spray "fumes" must be considered.
Sprays should be timely when weeds are growing— not after they are old 
and tough and have produced seed. Often in beginning programs we have urged two 
applications a year on roadsides and in fencerows. After that, usually one well 
timed application per year has been sufficient. FOr large-area spraying we recom­
mend 1 pound per acre in sufficient water to thoroughly moisten the weeds. Avoid
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spraying during hot, dry periods, especially when roadside weeds are covered with 
dust. For fencerows and spot spraying, 1 gallon of 4 pounds of 2,4-D ester con­
centrate in 100 gallons of water, sprayed until plants are moist, has given good 
results. In treacherous areas, such as near tomatoes and grapes, areas may he 
mowed, or else one of the contact herbicides, or even another translocated herbi­
cide like Atlacide or Ammate, might be used.
Brush killer
We have used mixtures of 2,4-D and 2,U,5-T much more extensively than 
2,4,5-T alone. We have practically no resistant trees and brush that survive re­
peated treatment with this material. Where resistant species occur, 2,^,5-'? would 
perhaps give better results. Our standard mixture is 1 gallon of 4 pounds "brush- 
killer” concentrate per 100 gallons of water, sprayed until brush is moist. Many 
farmers are adding some "wetting" agents to spray solutions at the rate of 1 pint 
of such commercial preparations as liquid Vel or liquid Joy to every 50 gallons 
of spray solution. Warm, soft water from farm ponds, streams, or cisterns is bet­
ter than hard water from deep wells.. Good coverage is essential when leaves are 
well expanded but before they become too old and tough. Keep pressures low (25­
35 lb.) and nozzles close to the plant to be sprayed. Spray when the wind is 
away from susceptible plants, and watch out for nearby susceptible plants. If 
possible, use a follow-up spray the first year. Avoid spraying brush over 10 feet 
high, since it creates an "eye sore"— a lot of brown, dead brush that might mar the 
landscape for several years to come. Try to break down dry, dead brush as soon as 
possible after it is dead. Again, in "treacherous" areas, consider cutting the 
tall brush and spraying stumps or regrowth. Also, consider using such regrowth 
sprays as Ammate, which has given good results.
Basal treatments
Basal treatments offer a wonderful opportunity for controlling unwanted 
small trees and brush. Such treatments are most feasible where small isolated 
trees have established themselves. They should preferably be applied only on 
scattered or relatively small brush. While basal sprays can be applied any time 
during the year, we prefer to use them during the dormant season, when the leaves 
are off the tree and less objectionable dead material will be left. Apply only 
on dry,warm days. The bark at time of application must be dry if results are to 
be worthwhile. One quart of Upounds per gallon "brush-killer" concentrate per 5 
gallons of cheap fuel oil applied to basal 15 inches to runoff has given practi- 
ca3.1y 100 percent control in one application. Some work we have done at the rate 
of 1 quart of k pounds per gallon concentrate to 10 gallons of cheap fuel oil has 
also given good results on boxelder, willow, and cottonwood, but only 90 percent 
kills on oak, elm, hickory, etc. So 1 quart to 5 gallons is our standard recom­
mendation. Basal treatment is good for winter "policing" work to prevent re­
establishment of brush. Where such "crown" plants as elderberry, gooseberry, and 
dogwood are problems, cutting followed by foliage treatment of regrowth is perhaps 
cheaper. If basal treatment is used, crowns must be well covered and follow-up 
applications are required.
Stump treatments
Stump treatments are best when made before regrowth occurs, preferably 
at cutting time. Use the same concentration as for basal treatment, namely 1 
quart of k pounds per gallon "brush-killer" concentrate to 5 gallons of cheap fuel
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oil. Spray stumps when dry to runoff, concentrating on the hark. Use this method 
for large trees where foliage and basal treatment would leave too much dead mate­
rial. Such removal work, even though initially more costly, can utilize surplus 
labor during the winter time. Removal followed by stump treatment leaves no ob­
jectionable dead material, enables grasses to close in quickly, and gives more 
satisfying results to all concerned.
Fencerow weed and brush control follows the same patterns for foliage, 
basal, and stump treatments as previously discussed.
Soil sterilants
Soil sterilants offer additional savings to authorities in charge of 
maintenance. Their wise use around bridge and culvert abutments, sign posts, end 
poles, under guard rails, etc., adds both to safety and to appearance of the high­
way. Much more use will be made of these materials in such areas, as well as in 
county and state storage yards, in the future. We have used Ureabor dry (l lb. 
per 100 sq. ft.) very extensively but have also had good results with Urox (1 lb. 
per 100 sq. ft.), Baron (l qt. per sq. rd,),Telvar (10 lb. per acre), and Simazine 
(10 lb. active per acre). We have found it best to apply these materials just as 
soon as the frost is out of the ground in the spring, or at least before any plant 
growth starts early in the season. This gives full impact to the soil-sterilizing 
material at the beginning of the season, when it is needed most. Also, early spring 
application makes possible good usage of the existing labor supply.
Brush and weed control on all roads will pay big dividends to everyone, 
control authorities as well as users. Distribution of available labor will be 
enhanced by careful planning of the program. Savings in time and expenditures 
will result from a well-thought-out weed and brush control program. Safety will 
be enhanced and easier maintenance will result. Better "front" and "back" yards 
will make for safer, healthier, and more enjoyable highway and road use.
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EFFECTS OF BITING FLIES ON BEEF AND MILK PRODUCTION
Steve Moore III
Horn flies, stable flies, and horse flies are the three most important 
kinds of biting flies that attack livestock in Illinois.
The small horn fly is the most numerous and the large horse fly the 
least numerous; the middle-sized stable fly is the most injurious.
Biting flies injure cattle in the following ways (not listed in order 
of importance):
1. Blood loss
2. Annoyance from pain
3. Interference with grazing
Animal's reaction to infection of proteins by flies
5. Loss of energy due to fighting flies
6. Disease transmission
The U. S. Department of Agriculture reports that these pests cause a 
$100,000,000 annual loss in livestock production. Workers in many states report 
damage ranging from 1 percent to 100 percent, or complete cessation of production. 
Research work by Dr. W. N. Bruce, Illinois Natural History Survey, has provided 
further insight into this problem, and much of the following discussion is based 
on his findings.
Table 1 shows how milk and butterfat production were correlated with stable 
fly abundance. The figures are average monthly losses in percent from June 1 to 
September 30.
Average number of 
stable flies per cow
Percent of milk and 
butterfat loss per cow
ifO 28.0
30 19.0
20 lk.o
10 7.0
k 3*0
1 0.7
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Table 2 shows the effect of horse fly populations on beef production 
over a 38-lay period.
Average number of horse 
flies per steer
Pounds of gain per steer 
in 38 days
11.75 58
9.50 66
5.0 70
4.2 73
3*5 77
0.2 89
0.0 90 (theoretical)
The data given in Table 3 will serve as a guide in interpreting the 
importance of fly counts on a given herd of cattle.
Kind of 
biting fly
Average number 
per animal
'“Tefcent of 
production loss
Percent of production 
loss per fly per day
Horn fly 250-1,000 3-5 .008 (theoretical)
Stable fly 15-30 10-20 0.7 ,
Horse fly 5-10 10^20 2.0
Table 4 gives a hypothetical example of how this information may be
Kind of ' - ■ Average number- Fereenf^of^production^   Percent of
biting fly per animal X loas per fly per day » production loss
Horn fly 200 X .008 - 1.6
Stable fly 12 X .7 - 8.4
Horse fly 0.5 X 2.0 = 1.0
Total 11.0
-ll+-
The formula given in Table k assumes an average fly count per animal 
based on several observations. The unit loss multiple factor (percent loss per 
fly per day) is also an average and is therefore theoretical. However, when used 
properly and with discretion, this formula should provide a reliable damage index.
Reliable data indicate that in Illinois a conservative estimate of the 
decrease in beef and milk production caused by biting flies during the four-month 
fly season is 15 percent. This estimate leaves no room for doubt that good control 
of these pests will pay off handsomely.
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TOPPING CORN 
W. 0. Scott
This is a progress report on research to explore the advantages and dis­
advantages of topping corn. It does not constitute either approval or disapproval 
of the practice. The amount of research work conducted thus far is too meager to 
draw any definite conclusions. To date we have explored only the effect of topping 
in hastening field drying of corn. No harvesting or lodging data have been taken.
Research was conducted at Urbana on a small scale from 1950 to 1952. The 
purpose of these studies was to investigate the effect of topping on rapidity of 
moisture loss from the ear. The results show that topping has only a minor effect 
in reducing ear moisture content. There is some evidence that topped corn loses 
moisture a little more rapidly than untopped corn the first week after topping. 
However, at the end of a week or ten days, the untopped corn in the tests had 
caught up with the topped corn and the two were practically equal from then on.
Results obtained in the experiments referred to above as well as in ex­
periments conducted in the 1930’s for a different purpose show that, if corn is 
topped before it has reached a moisture content of 30 to 35 percent, yield is 
likely to be reduced. Limited research by Purdue University confines the results 
obtained at Illinois. Reports from farms indicate that topped corn is easier to 
harvest than untopped corn because there is less clogging of snapping rollers and 
less material for the harvester to handle. It is also reported that topped corn 
lodges less than untopped corn. No research data are, however, available on either 
ease of harvesting or degree of lodging.
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1958 RESULTS WITH SIMAZINE 
F. W. Slife
In late April 1958, the Federal Food and Drug Administration approved 
Simazine for weed control in corn. Although only a few states were recommending 
this material in 1958, the 1957 results from its use had been so well publicized 
that Simazine was used on a considerable acreage in 1958.
It is estimated that in 1958 Simazine adequately controlled weeds only 
about 50 percent of the time compared with the nearly perfect results obtained in 
1956 and 1957* After looking back on the 1958 season, we can generally see why 
Simazine did not work so well as in previous years. The two major causes seemed 
to be lack of rainfall and insufficient rates of application.
During May 1958, the northern half of Illinois was uniformly dry. The 
first rains fell on May 30, and the month of June was abnormally wet. Corn plant­
ing in northern Illinois was not delayed this past spring, and most of the corn 
was in the ground by the last week In May. Farmers using Simazine during the first 
week in May generally reported complete failures from its use. Most of those plant­
ing the second week reported failures, but a few were successful. Those planting 
the third week in May had fairly good results. It was evident that the sooner rain 
fell after Simazine was applied,the more successful it was. In central Illinois 
showers during May were variable, and Simazine worked a higher percentage of the 
time than in northern Illinois. In the southern third of Illinois, general rains 
soon after Simazine was applied made it highly effective, and results in this area 
of the state were similar to those of 1957*
Rate-of-application studies carried out with Simazine in this state and 
others in the North Central Region indicate that 3 pounds of active ingredient 
should be used on most soils in the northern two-thirds of Illinois, while 2 pounds 
seems sufficient for the older soils in the southern one-third. In areas where the 
soil is primarily sand, 1 pound of active ingredient has given good results. Al­
though 3 pounds of active ingredient on soils in northern and central Illinois will 
not assure that Simazine will work every year, this amount should make it more ef­
fective.
It would appear that the main thing that keeps Simazine from being a per­
fect chemical for controlling weeds in corn is its low solubility. If it were 50 
percent soluble instead of less than 1 percent, dry periods after application would 
not hinder its effectiveness because, when it did rain, enough chemical would dis­
solve to kill weeds even though they might be 8 to 10 inches tall. Indications are 
that if rain does not fall on Simazine-treated plots within two to three weeks the 
chemical will generally fail to give good control. This failure appears to be due 
to the fact that enough Simazine does not dissolve and move deep enough into the 
soil to kill the weeds.
At this time no one can predict how often Simazine will work or how often 
it will fail. The extended dry periods that occurred this past spring are not com­
mon, but they do occur occasionally. Under these conditions Simazine will perform 
poorly, but so will most other pre-emergence herbicides.
Simazine is so effective on ,such a wide variety of cornfield weeds and 
corn is so tolerant that it is bound to have a very important place.
Since the recommended rate for applying Simazine in northern and central 
Illinois is now 3 pounds of active ingredient per acre, our suggestion is that this 
material be used only on land that is going back into c o m  until more information 
is available on soil residue.
-it-
nimble WILL - A NEW WEED PROBLEM 
W. 0. Scott
Man has been proficient in spreading weeds around the world* In fact, 
he has done such a good Job that few new weeds are now appearing in the United 
States because most of those that will grow here have already been introduced.
Nimble will, or Muhly, is not a new plant. In fact, this group of 
grasses is native to the United States. At present, 70 species of this group 
(Muhlenbergia) are found in different parts of this country. In our area, two 
species are a problem.
Muhlenbergia Scherberi, a common lawn weed, is a perennial with creep­
ing rhizomes. Many home owners do not recognize it as being different from other 
grasses, but a person who takes pride in a good lawn can spot it quickly. This 
species is spreading rapidly and constitutes one of our biggest lawn weed problems.
Muhlenbergia mexicana, a perennial grass, grows in fencerows and other 
noncultivated areas. It is found throughout Illinois. Until five years ago this 
plant had not been reported to persist in cultivated crops, such as c o m  and soy­
beans. But about five years ago the Department of Agronomy received a few scat­
tered reports that nimble will was persistent in cornfields. These first reports 
came from a northern Illinois county. Farmers there were advised to plant c o m  
two years in a row and the weed would disappear. Two years later the same problem 
was reported from severed other counties, and at the same time continuous corn was 
found not to be a satisfactory control. The following year (195?) reports came 
from 8 or 10 counties that the weed had suddenly appeared in solid stands on many 
fields. In 1958> approximately 12 counties reported nimble will to be a serious 
problem. Many of the farmers where this weed is a problem reported that they had 
not noticed it before and were not aware of its presence until it had completely 
infested the field.
Both 1957 and 1958 were abnormally wet years, and this condition might 
partly explain the unusually heavy infestations. However, under the same condi­
tions, quackgrass has not spread at anywhere near the rate that nimble will has. 
Quackgrass usually appears as patches in fields and spreads from the patches at 
a rather slow rate. Nimble will has thus far appeared either as a solid stand 
or as scattered clumps throughout the field. This would indicate that it may be 
spreading from seed rather than from rhizome growth. We do not know how much it 
reduces yield, but because of its extensive root system it would seem logical 
that it will have about the same effect as quackgrass.
No control studies have yet been completed on nimble will. Since it 
begins to grow rather slowly in the spring compared with quackgrass, preplanting 
treatments with Dowpon would not be possible. But fallowing after winter wheat 
or early-maturing oats has eliminated the root system in one year.
MOSQUITO CONTROL IN URBAN AREAS
Harold Gunderson
In the North Central states, every town stands a chance of having mos­
quito trouble every summer. In many towns the problem is perennial, being ag­
gravated by swamps, irrigation, or fluctuations in water-level in nearby rivers.
In other towns heavy rains or floods may be responsible for severe mosquito an­
noyance, perhaps every summer.
The most important mosquito of the North Central region is Aedes vexans. 
Culex pipiens, Culex tarsalis, and Aedes trivittatus follow closely in numbers and 
degree of annoyance. Adults of A. vexans and C. pipiens are capable of flights up 
to 30 miles. However, most individual females~are able to find an adequate supply 
of blood within \/k to l/2 mile of their emergence place. Unless all breeding 
areas within one mile of town are located and treated, migrating adults from such 
areas may cancel out whatever efforts have been made in the town.
Adult female mosquitoes may live for 6 to 10 weeks or longer. During 
this time each female may lay 500 or more eggs in standing water (Culex) or in 
low spots that are subject tq flooding (Aedes). There appear to be two broods of 
Aedes vexans in Iowa. The spring brood emerges from low areas (where eggs were 
deposited the previous fall) where water is supplied from spring rains. The late 
summer or fall brood comes from these same low areas (eggs laid in June or July) 
as a result of August or September rain. Culex breeds continuously through the 
summer if standing water is available. ™
In an average season, A. vexans eggs laid the previous fall hatch into 
"wigglers'1 soon after the pools fill up in the spring. These larvae may become 
full grown in 5 to 15 days, depending on water temperature. They transform into 
the pupal stage, which is active. The pupa does not feed and is hard to kill with 
insecticides. In ^8 to 72 hours, the pupal skin splits and the adult mosquito 
emerges. The entire life cycle from egg to adult may be completed in 8 days.
Water is essential for development of mosquitoes. However, adult popu­
lations may persist for several weeks after all pools have dried up. This empha­
sizes the importance of larval control early in the season to prevent emergence of 
adults. * ~ -... " "
Every community knows from experience what its mosquito problem is. I 
believe that every Iowa town should plan to have a mosquito control program every 
year. The cost of a well-planned program is low, and results are excellent. An 
emergency program thrown together after mosquitoes strike is expensive and gener­
ally not very effective.
In an effectively planned program, the community needs a committee to 
direct the necessary activities. These activities include collection of money, 
education of citizens, continuing publicity, supervision of control work, and 
evaluation of results.
The mayor can appoint this committee. It should include representatives 
of all civic and service groups, newspapers and radio stations, rural and urban 
youth groups, schools,, and the city health officer.
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Each of these groups has an important job. The city health officer can 
provide information on mosquito-borne diseases, can get control procedures from 
the State Health Department and Extension Service, and can adapt them to fit local 
conditions.
Service and civic organizations can "spearhead" the collection of funds 
to run the program and can carry out education on mosquito control among their mem­
bers. In mosquito control, it is essential that every citizen know what has to be 
done, why it has to be done, and how to do it. This educational effort must in­
clude newspaper, radio, and television publicity, pamphlets, bulletins, and hand­
bills, demonstrations, and training schools for leaders. The State Health Depart­
ment and the Extension Service can assist in these educational activities.
High school biology classes, Boy Scouts, Girl Scouts, Campfire Girls, FFA 
and U-H members can do two jobs. One is to locate possible mosquito breeding places 
on private property and in public and rural areas and report them to control crews. 
The other is evaluation. Selected individuals might take bite counts throughout 
the season and correlate them with chemical control. These groups can also make 
surveys to determine what people of the community think of the success of the pro­
gram, what they themselves did to make it successful, and what they want to do next 
year. This in itself is of tremendous educational value.
You, as custom sprayers, can play a vital part in community mosquito con­
trol if you want to. As a citizen of your community, you can arouse interest among 
leaders so that a mosquito control committee can be formed and begin work. As a 
custom sprayer, you have greater knowledge of chemicals, equipment, and mosquito 
life history than the average citizen. This knowledge can help your town to have 
a successful mosquito control program.
Assuming that the mosquito control committee has collected funds and 
started the educational program, we then come to the actual control procedures:
Larval control: Locate all standing water within one mile of town. Treat
ponds not accessible to livestock in late April and early May with 1 pound 5$ DDT 
granular or 1 quart 2 1/2$ DDT water emulsion per 1000 square feet of water surface. 
Sewage lagoons and swamps may need regular treatment every week throughout the sum­
mer. High organic-matter content in the water inactivates the insecticides quickly.
Foliage around fish ponds and stock-watering places should be treated 
weekly with 1$ malathion spray.
Remove standing water in containers on private property. Check wrecked 
cars in junk yards, old tires, tin cans, cisterns, rain barrels, plugged eave 
troughs, and neglected wading pools. Water in bird baths should be changed every 
seven days.
Adult control: Encourage regular residual treatment of adult mosquito
resting places (hedges, shrubs, evergreens, tall grass, weeds, flower beds) by every 
householder. Use sprays of 1$ malathion, 1$ lindane, or 2 1/2-5$ DDT vater emul­
sion or dusts of 1-1$ malathion or %  DDT once a week. Two gallons of spray or 1 
pound of dust will treat 50 feet of hedge, 8 shrubs, and 20 square feet of flower­
bed.
Use insecticidal fog or mist promptly on warm, still nights in areas 
where bite counts show annoying mosquito populations. Use 5$ malathion or 5$ DDT
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in fuel oil at the rate of 12 gallons per lineal mile (at a speed of 3 miles per 
hour). Fog or mist will give contact kill only and must be repeated in areas where 
mosquitoes are migrating in.
What will such a program cost? We have figures from Ames, Iowa, a city 
of 25,000 people covering an area of 8 square miles. In 1957 we spent $1,500 for 
labor (a full-time scout plus hourly help), chemicals, and equipment. In 195® we 
spent $1,600 for the same type of program. In the larval control program, 3 mil­
lion square feet of water surface were treated and 2,700 million larvae were killed. 
In the adult control program, 200 miles of streets, alleys, and parks were fogged. 
In addition to this planned program, 2,000 families treated their own hedges and 
other mosquito resting places regularly.
As a result of this community effort, mosquito bite counts were kept low 
throughout the summer months in both years.
Some towns will wait until mosquitoes are present before attempting con­
trol. These towns expect the custom operator to “pass a miracle." Too often the 
custom sprayer promises to do just that. Emergency programs are expensive and 
rarely as successful as the community expects. An aerial spray application of 0.2 
pound DDT or lindane per acre over the city and in timbered areas for one mile 
around the city dilutes the adult mosquito population for a week. It has no re­
sidual effect and rarely gives larval control, so new adults emerge to annoy the 
citizens. Emergence can be prevented by airplane larviciding treatments of 2 
pounds of 10$ DDT granular per acre in stagnant water. The cost of airplane spray­
ing runs 6o£ to $1.00 per acre, and repeated treatments are generally too expensive 
for the town. Nightly applications of fog and mist under favorable conditions will 
also dilute adult mosquito populations at lower cost than airplane treatment.
If, In emergency situations, home owners would apply residual treatments 
to adult mosquito resting places, empty containers of water, and treat flood pools 
to control larvae, airplane spraying would be an effective supplement.
Some words of caution to the custom sprayer:
1. Start larval control early: April 10 in southern Illinois,
April 25 in central Illinois and southern Iowa, and May 1 
in northern Illinois and central and northern Iowa. Know 
the breeding places and check them frequently. Sewage la­
goons and swamps may require treatment every seven days.
Some types of storm sewer catch basins may have to be 
treated after every rain.
2. Don’t take on too many towns. Remember that fogs or mists 
must be applied on warm, still nights if they are to be 
effective. Fog or mist applications may need to be re­
peated several nights in succession. You can’t do a good 
job in any town if you must treat in cold, wet, or windy 
weather tonight, just so you can make the next town on 
your schedule tomorrow night.
3. DON'T SKIMP ON INSECTICIDES.
4. Don’t promise too much in emergency situations. It's tempt­
ing, especially when you are trying to outdo competition, 
but you may give a black eye to all custom sprayers.
- 21-
5. Cooperate fully in all educational efforts. This is every­
body 1s job. You can’t control all the mosquitoes alone.
6. Evaluate your work continuously, keep records, and report the
the results to the public. ~
a. Dip cotints of mosquito larvae.
b. Square feet or cubic feet of water treated.
c. Approximate number of larvae killed.
d. Bite counts - when and where taken, weather conditions, 
number of bites per 5 minutes.
e. Light trap records where possible for species and num­
ber of each. Send daily catch to extension entomologist.
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SUMMARY OF JAPANESE BEETLE ERADICATION STUDIES 
W. H. Luckaann
Japanese beetles, Popillia japonica New., were found near Sheldon, Illi­
nois, along the Illinois-Indiana border during the summer of 1953* A survey that 
year by federal and state plant pest control workers showed that 10,000 acres of 
agricultural land were infested. A program to eradicate or confine the Insect was 
begun by these agencies in early spring of 195 *^ when dieldrin was applied at three 
pounds per acre to a solid block of 1,535 heavily infested acres. Additional areas 
became infested each year utftil in 1958 beetles were found on 50*000 acres of Illi­
nois farm land around Sheldon. Likewise, treatments were continued each year; by 
1958* 17,8^ acres, including the villages of Sheldon and Effner, had been treated 
with dieldrin. Just before the treatment program was started in 195^* federal and 
state agencies suggested that researchers of the Illinois Natural History Survey 
study the area and the effects of the treatment on insects, livestock, and other 
animals. This report summarizes observations during a five-year period in the 
Japanese beetle eradication area at Sheldon, Illinois.
Treatment to eradicate the Japanese beetle was begun in 195^ with air­
plane applications of either sprays or granules at a dosage of three pounds of 
technical dieldrin per acre. In 1955* only granules were used and dieldrin was 
applied at both two and three pounds per acre. The use of granules was continued 
during 1956, 1957, and 1958, the dosage being two pounds per acre. In addition, 
roadsides throughout the infested area were treated with sprays of one pound of 
DDT. Each area or acre received only one treatment. In some fields the insecti­
cide was worked into the soil soon after application, whereas in other fields the 
soil was not disturbed until the following year or was not disturbed at all.
The habits of the Japanese beetle at Sheldon are interesting in several 
respects. The insects overwinter as second and third instar larvae in fields of 
harvested corn and soybeans. Most of the grubs spend the winter in the upper nine 
inches of soil, often only two to six inches beneath c o m  or bean stubble. Deep 
soil freezing killed many grubs in the winter of 1957-58. The first adults appear 
around June 20, and adults can be found feeding and laying eggs until late August, 
although they are most abundant during July and early August. The adults prefer 
to lay eggs in cultivated fields of corn and soybeans; oviposition is practically 
negligible in small grain, forage, and permanent sod. Around Sheldon, fields of 
soybeans appear to be most preferred for oviposition.
Observations on insects
It is not difficult to realize that many insects were affected in one way 
or another as a result of the treatment of such a large area with a high dosage of 
insecticide. Many common economic insects that come into occasional or frequent 
contact with the soil were quickly eliminated from the treated area, and some spe­
cies were still not present five years after treatment. Some of the more common 
insect problems of field and forage crops did not occur on the farms that were 
treated. On the other hand, populations of some insects increased noticeably, even 
though many very important predators appeared not to be greatly affected by the in­
secticide.
One of the most interesting effects of the dieldrin on an insect concerned 
the Japanese beetle. The treatment applied early each spring killed only about 50 
percent of the larvae in the soil at the time of treatment, although large numbers
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of poisoned grubs would crawl to the surface and die. Adult beetles were usually 
numerous in a treated area during the July and August following treatment. However, 
larvae hatching from eggs laid during the summer in the treated soil were killed. 
Soil treated in the spring of 195^ with three pounds of dieldrin per acre and re­
peatedly plowed and cultivated was still free of Japanese beetle grubs in the fall
of 1958.
Observations on farm animals
After testing various types of application and making observations for 
five years, it appears that such livestock cows, hogs, sheep, end chickens will 
not be adversely affected when dieldrin is properly applied in granular form at a 
dosage of three pounds per acre. However, aerial sprays of the same amount of 
dieldrin or even the drift from the sprays can seriously affect farm animals, par­
ticularly sheep. Dieldrin residues will occur in the milk of cows feeding on for­
age treated with 30 pounds of 10 percent dieldrin granules per acre, and the milk 
will contain dieldrin within a feeding period of £$ hours.
Observations on wildlife
Many game and non-game animals appeared to show an adverse effect soon 
after the insecticide was applied, but observations later during the five-year 
period did not indicate that any game or non-game animal had been permanently 
eliminated from the area. The manner in which the areas were treated, the size of 
an area treated, and the time of application, particularly during 1956, 1957> sud 
1956, may have reduced the loss of wildlife or other animals. Insecticides applied 
as granules appear to cause less damage than the same material applied as a spray. 
Rainfall had varying effects on the numbers of game or non-game animals killed. It 
appeared that rainwater standing on recently treated land was quite toxic to some 
birds, whereas heavy rains during the treatment period in 1956 caused few if any 
deaths among game animals and fish.
NEW CHEMICALS FOR CONTROLLING WEEDS IN LEGUMES
K. P. Buchholtz
Weed competition is a serious problem in the establishment of forage le­
gumes. The forage seedlings are small and easily stunted by the weed growth. In 
severe infestations the legume stands may be thinned so badly that the Btand will 
not be worth keeping. Weed problems also occur in established productive fields 
of forages. Some weeds are able to develop late in the fall or early in the spring, 
when the forage species are dormant or growing slowly. Tillage cannot ordinarily 
be used to control weeds in fields for forage. As a result, numerous attempts have 
been made to use chemicals to control weeds in these crops.
2,4-DB has been shown in many studies to have promise for controlling 
many broad-leaved weeds in legumes. 2,*f-DB is a butyric acid hcmologue of 2,**-D.
It is effective on many of the same broad-leaved weeds controlled by 2,^-D. Most 
of the forage legumes are much more tolerant of 2,^-DB than of 2,4-D. As a result 
this chemical can be used to control many broad-leaved weeds in stands of alfalfa, 
birdsfoot trefoil, red clover, alsike clover, and ladino clover. Sweet clover is 
more sensitive to it and may not tolerate applications.
2,^-DB is not so effective as 2,4-D on the more mature weeds. Conse­
quently, it should be applied early in the season, when the weeds are only a few 
inches tall. Lambsquarter, redroot, ragweeds, and many other broad-leaved weeds 
are susceptible to 2,4-DB. Mustard is moderately tolerant of this chemical, es­
pecially when applications are made beyond the seedling stage. Grasses are not 
affected. Applications generally required are from 0.5 to 1.0 pound per acre.
The common forage legumes all have considerable tolerance to 2,4-DB and 
should survive applications of 1 pound per acre. Some evidence of leaf malforma­
tions may be noticed, but no plant kill should occur. As a result, 2,4-DB may be 
used freely on seedling or established legumes without danger.
2,*I~DB is at present offered for sale only for use on fields of forages 
grown for seed. This use does not require extensive data on residue before an ap­
proved label can be issued. Evidence to date indicates a low residue level after 
2,^-DB has been applied. It is anticipated that a label recommending its use on 
legumes grown for forage purposes will be obtained soon. This will make it avail­
able for use in treating weeds in grain fields sown to legumes, for treating le­
gumes sown in pure stands, for treating legumes sown in wide-spaced corn, and for 
treating established stands of legumes.
While 2,^-DB may have its greatest use for treating legume seedlings, it 
may be useful for controlling a number of weeds in established stands. Curled dock, 
fleabane daisy, Canada thistle, and dandelion are some of the perennial weeds that 
should be controlled by an application of 1 pound per acre. Yellow rocket and hoary 
alyssum are mustard species that are too tolerant of 2,^-DB in the established stags 
to make treatment practical.
Dalapon has possibilities for controlling grassy weeds in stands of al­
falfa, sweet clover, or birdsfoot trefoil. However, because dalapon is known to 
leave a significant residue when applied to established forage, it is unlikely that 
a label for such use will become available. There is a possibility, however, that 
it may eventually be used on seedling legumes, as it is not likely that a residue 
will persist into the forage harvest when the material is applied in the seedling 
stage.
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Dalapon will control a variety of small annual grassy weed seedlings when 
applied at 2 pounds per acre. To secure best control, it is essential that grass 
seedlings be only two or three inches tall at time of treatment. Dalapon will be 
most useful in treating pure seedlings of tolerant legumes. Because of damage to 
the grain, the treatment cannot be used when legumes are sown in grain. If the 
chemical is applied carefully with drop nozzles, it may be possible to apply it to 
legumes sown in wide-spaced com.
One problem associated with the use of dalapon is that it is not possible 
to establish a forage grass along with the forage legumes. Seedlings of bromegrass, 
timothy, orchard grass, and other forage grasses are all sensitive to dalapon and 
will be killed by the application. Also, red clover, alsike clover, and ladino 
clover are too sensitive to this chemical to make its use practical when these le­
gumes are included in the seeding mixtures.
In the event that dalapon and 2,^-DB both become available for general 
use on forage legumes, it will be possible to combine the two chemicals and apply 
them in the same spray. A mixture of 2 pounds of dalapon and 1 pound of 2,4-DB 
per acre will control nearly all annual weeds, both broad-leaved and grassy, that 
are found in fields of legumes. This mixture can be used successfully on alfalfa 
and birdsfoot trefoil, but not on the true clovers because of their sensitivity to 
dalapon. The tolerance of sweet clover is doubtful, as it is moderately sensitive 
to 2,^-DB. The mixture should be of most use on forage legumes being established 
as a pure stand.
EPTC is another new material that may be useful for controlling weeds in 
stands of legumes. EPTC is applied as a soil treatment. It is essential that the 
chemical be incorporated into the soil, so it must be applied as a pre-planting 
treatment and mixed into the surface soil by disking or some other tillage opera­
tion. Applications of 3 pounds per acre have usually given excellent control of 
annual grassy weeds and from fair to good control of broad-leaved weeds without 
injuring alfalfa, red clover, birdsfoot trefoil, or lespedeza. Seedlings of for­
age grasses cannot be established in areas treated with EPTC.
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CROP DAMAGE FROM DRIFT AND VOLATILITY OF HERBICIDES
M. B. Linn
The weed killer 2,k«Bi/ has caused severe injury to a wide variety of 
broad-leaf crop and ornamental plants, such as tomato, grape, soybean, rose, red 
tiud, and birch. Certain of these plants are much more susceptible to injury from 
2,^-D than are the common broad-leaf weeds. Mist or vapor from 2,U-D has damaged 
plants in Illinois at a distance of l/2 mile or more from the area that was ac­
tually sprayed. Much of this loss could have been avoided if the persons who used 
the 2,*J~D had been aware of the hazards involved in its application. The situation 
is so critical that, if these losses continue, we shall see legislation introduced 
(l) to license the use of 2,^-D and perhaps other farm chemicals, (2) to prohibit 
the use of only the ester formulations of 2,4-D or (3) to prohibit the use of all 
forms of 2,^-D.
Symptoms of Injury
General. If 2,^-D is sprayed directly onto a sensitive plant at a con­
centration used for weed control, the first syaptcns may appear within 12 to 2^ 
hours. In herbaceous plants, such as tomato, the upper part of the stem becomes 
twisted and curled. The leaves tend to droop, end the stem and tap root may split 
open near the ground. The plant may die within two or three weeks. Symptoms gen­
erally develop most rapidly when the plant is growing fastest*
If 2,4-D contacts the plant only as a fine mist or vapor, symptoms of 
injury develop less rapidly and the general effect may appear to be somewhat less 
severe, although the plant may finally die. Initial symptoms may not be noticeable 
until several days after exposure or until new leaves have started to expand. Leaves 
or leaflets tend to become fan-shaped, like the fan-palmetto leaf, with a wavy or 
frilled margin. Inward cupping or curling of the leaves is a common symptom in such 
plants as grape and red bud. The veins become more prominent and lighter than nor­
mal color. Dropping of the flowers after exposure to 2,4-D Is a common occurrence 
in tomato, pepper, and bean. New shoots that develop after exposure are likely to 
be spindly, with longer than normal intemodes. Symptoms of 2,^-D may continue to 
appear in the leaves and shoots for several days or weeks following initial e3q>osure, 
after which time norma! leaves and shoots will develop unless additional exposures 
have occurred. Thus new and unaffected terminal growth in such plants as tomato 
will often cover up symptoms of previous injury on the older, lower leaves.
Tomato. If the plant has been exposed to relatively low concentrations 
of 2,4-D, the flowers may drop off, resulting in poor fruit set. The fruit may be­
come heart-shaped and tend to ripen when small. If the plant is sprayed directly 
with 2,^-D, the fruit may crack open or become severely misshapen. Clumps of ad­
ventitious roots may grow out on stems or branches near the ground.
Grape. This plant, including both cultivated and wild species, is per­
haps the most sensitive of all plants to 2,^-D. For this reason it is a useful 
indicator in determining whether 2,^-D mist or vapor has contaminated a farm or 
garden. Common symptoms include leaf dwarfing and curling as well as development
l7 2,4-dichlorophenoxyacetic acid. Weed killers 2,4,5-T (2,^,5-trichlorophenoxy- 
acetic acid) and MCPA (2-methyl-4-chlorophenoxyacetic acid) also may drift, 
severely injure crop plants, and cause symptoms identical to these of 2,^-D.
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of fan-shaped leaves and small finger-like projections from the leaf margin. Older 
leaves may become limp, crinkled, and twisted, with veins wider and more yellow 
than usual. The tissue between the veins may be somewhat rough and pebbly. Ex­
posure to 2,^-D during the closed-bud and flower stages causes severe injury by 
preventing fruit set and development.
In all broad-leaf plants, the development of fan-shaped leaves or leaf­
lets with prominent veins and drooping (epinasty) of the leaves, along with elon­
gation of shoot growth, tend to differentiate 2,4-D injury from other diseases and 
injuries. It should be pointed out, however, that symptoms identical to those pro­
duced by 2,*»-D can be induced by spraying fruit-setting compounds on tomato foliage. 
Leaf distortion on tomato also can be caused by spraying with NPA and alanap.
Prevention of Injury
Do not use high-volatile ester formulations of 2,^-D under any circum­
stances. These include the methyl, ethyl, propyl, butyl, and amyl or pentyl se­
ries. One of these series might appear on the container label under "Active 
ingredients" as "Butyl ester of 2,4-dichlorophenoxyacetic acid." Damaging fumes 
from the high-volatile esters may arise from sprayed areas for as long as three 
days after application. This result is less likely with the low-volatile ester 
or amine formulations of 2,^-D, which are sold with "low-volatile," "low-volatility," 
"LV," or "amine" on the container label.
It would be a grave mistake, however, to assume that the low-volatile or 
amine formulations of 2,U-D are entirely safe. The mist from these forms may drift 
for several hundred yards and injure sensitive plants. Therefore, do not use any 
kind of 2,h-D, regardless of formulations, within 1/2 mile of a susceptible crop 
unless there is sufficient wind to prevent the spray mist from drifting toward the 
crop. If the wind direction changes, stop spraying at once. It is extremely haz­
ardous to apply 2,4-D to weeds immediately adjacent to a tomato field or grape vine­
yard regardless of form of 2,^-D and wind direction.
Low-gallonage sprayers that apply 2,^-D as a fine concentrated mist are 
more likely to cause drift and subsequent crop damage than those that deliver the 
chemical as a coarser, less concentrated spray. It is best to have a sprayer 
solely for applying 2,^-D and another for applying insecticides and fungicides, 
since it is almost impossible to remove all residue from a 2,4-D-contaminated 
sprayer. In buying fungicides and insecticides, always insist that they be in 
factory-sealed packages and not in used containers that may have been contaminated 
with 2,^-D.
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PRE-EMERGENCE CHEMICALS FOR SOYBEANS 
W. 0. Scott
Use of pre-emergence chemicals in controlling weeds in soybeans is prac­
tical on Illinois farms. The outcome of pre-emergence applications, like the out­
come of most other farm operations, depends largely on the weather. Either too 
little or too much rain may bring disappointing results. Use of pre-emergence then 
becomes a factor in insuring against excessive weeds under most conditions. The 
principle of insuring against adverse conditions so far as weed control is con­
cerned is the same principle involved in building a good seed bed. Good seed beds 
provide insurance against adverse conditions at the time the seeds are germinating 
and establishing themselves.
Two herbicides are available for pre-emergence control of weeds in soy­
beans. They are Randox and Alanap. Randox is specific for annual grass weeds 
and seldom gives control of broad-leaf weeds. Randox is first choice where annual 
grasses are the predominant problem. Alanap has not been used widely in the past, 
but its use is increasing. It gives good control of grass and will control most 
broad-leaf weeds with the exception of smartweed. Alanap occasionally injures soy­
beans, but in most cases the injury is temporary and is not measured in terms of 
yield reductions.
Pre-emergence herbicides for soybeans should be used only on fields where 
annual weeds are known to be serious. It takes about a two-bushel increase in 
yield of soybeans to pay for a band treatment of herbicide. In seriously infected 
fields, the herbicide would have to be successful only once in three years to pay 
for the treatment, and the probability is that these treatments will work about 
three out of four years.
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PRE-EMERGENCE CHEMICALS FOR CORN 
R. L. Gantz
Mechanical cultivation is still our most important method of controlling 
weeds, but more and more recognition is being given to the need and place of her­
bicides for controlling weeds in com. Broad-leaf weeds are usually controlled 
very well by ordinary mechanical methods, but frequently the post-emergence use of 
2,4-D is needed to keep this problem in check. On the other hand, grasses in the 
c o m  row often manage to escape the cultivator and are not controlled by post­
emergence applications of 2,4-D. Pre-emergence herbicides now offer the most prom­
ising approach to the annual grass problem. Although they are not perfect, there 
are some pre-emergence herbicides which we feel can now be recommended, at least 
on a trial basis.
Randox is being widely recommended now for the second year to control 
annual grasses. It has also been known to control some broad-leaf weeds, but the 
results have not been consistent enough to suggest it for this purpose. Corn is 
relatively tolerant to this chemical, so there is very little chance of crop in­
jury. The recommended broadcast rate is one gallon of the chemical applied in 20 
to 30 gallons of water per acre. A 13-inch band application is suggested because 
it cuts the amount and cost of the broadcast rate by one-third.
Randox is relatively soluble and usually works better than 2,4-D ester 
or Simazine when rainfall is limited. About one-half inch of rain within a week 
or ten days after treatment seems to be enough to promote good grass control. For 
this reason, Randox can probably be expected to work a large percentage of the 
time. It is not recommended for use on sandy soils because rainfall would readily 
leach it out of the surface soil.
Randox is not internally toxic to man but is irritating to the skin. Op­
erators should wear rubber gloves and goggles when spraying this herbicide. If the 
material becomes available in a dry granular form, the skin irritation problem will 
probably be greatly reduced.
Simazine is a herbicide that has the ability to control both annual 
grasses and broad-leaf weeds throughout the entire season with no injurious effects 
on com. Application rates should be adjusted slightly for different types of 
soils, A four-pound rate is suggested for use on the lighter soils (mostly the 
southern one-third of Illinois). A six pound rate is better suited to the heavier 
soils (roughly the northern two-thirds of the state). These are broadcast rates, 
so the amount applied in a 13-inch band treatment would be 1 l/3 and 2 pounds, re­
spectively, per acre. It is recommended that Simazine be used on a trial basis un­
til more experience and information are available concerning its performance.
* 2,4-D ester (not amine) is now being recommended for pre-emergence use in
corn, but with certain reservations. It has not been recommended In the past be­
cause of the concern about crop injury. When injury occurs, it appears mostly in 
the form of stand reductions, which apparently occur when just the right amount of 
rainfall leaches the 2,4-D to planting depth. It is now felt that injury is not 
likely to be either serious or extensive. Planting to a depth of at least three 
inches would minimize chances of injury. Pre-emergence applications of 2,4-D 
should not be used on sandy soils.
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If a good rain occurs within a few days after treatment, 2,*»-D ester will 
control both annual grasses and broad-leaf weeds. If the weather is dry for as 
long as a week, the chances of getting good grass control will be greatly reduced.
The main advantage of 2,^-D in relation to the other herbicides is its 
low cost. It is cheap enough to apply as a broadcast application and still cost 
considerably less than band applications of other materials. For pre-emergence 
purposes, 2,4-D ester is applied at the rate of one pound (acid equivalent) per 
acre.
Eptam is the newest pre-emergence herbicide available for use in corn­
fields. It should be used at the rate of 2 quarts per acre broadcast where annual 
grasses are the primary problem, and at the rate of 2 2/3 quarts if broad-leaf 
weeds are more serious than grasses. To be most effective, Eptam should be incor­
porated into the surface of the soil after planting. A rotary hoe, harrow, or disc 
can be used for the operation. Eptam works exceptionally well when dry weather 
follows incorporation--much better than other pre-emergence herbicides.
Eptam is recommended for trial use in 1959. It is particularly effective 
on wild cane and Johnson grass seedlings. It will not be fully recommended until 
more information is available on corn tolerance. Corn does not have a high degree 
of tolerance to this chemical as is true of Simazine.
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SUMMAKY OF 1958 ILLINOIS FIELD CROP INSECT ACTIVITY AND 1959 SITUATION
H. B. Petty
Insect activity -was less in 1958 than it has been for several years, 
and insect problems were largely localized. Black cutworms, corn flea beetles, 
and grape colaspis attracted most attention in field crops. Of all insect control 
practices, soil insecticides were most widely used.
Each year we ask our county farm advisers to estimate acreages treated 
with insecticides in their counties* Table 1 summarizes these estimates.
Almost 800,000 acres of c o m  ground were treated with soil insecticides 
applied in the three ways shown in Table 2. Granular formulations were used on 
114,000 more acres than in 1957> sprays on 56,000 more acres, and fertilizers on 
57>000 fewer acres.
The next largest area was treated for black cutworms: 103,000 acres
were treated for this pest, and over 63,000 more acres had to be replanted.
Approximately 51,000 acres of corn were treated to control corn borer, 
37>093 for first generation and 13>731 for second generation. According to our 
first-generation population survey, 59>273 acres, or 0.7 percent, could have been 
profitably treated for first-generation control and 216,773 acres, or 2.56 percent, 
could have been profitably treated for second-generation.
We also attempt to obtain information on method of application. Table 3 
shows a breakdown in acreage treated by air, commercial ground, and private equip­
ment, and Table 4 summarizes the acreages treated by these methods each year.
Apparently the commercial ground application business is relatively stable, 
as it ranges from 20 to 30 percent of the total acreage treated each year. Aerial 
application was low in 1958 because no problems developed that required extensive 
treatments, When insects are abundant, the acreage treated by aiiplane will in­
crease considerably. Aerial applicators could esipand their business into the field 
of applying soil insecticides as granules.
OUTLOOK FOB 1959
European Corn Borer: Table 5 gives results of the fall corn borer survey.
The over-all picture is generally favorable, but the population trend is upward.
If weather favors early planting, populations are likely to increase considerably 
in 1959.
The area with the highest population is north of a line from Adams to 
DeWitt counties and west of a line from DeWitt to Livingston to Stephenson counties 
(Map l).
Each year we make first-generation corn borer surveys (Table 6), The 
northwestern and western sections had the highest first-generation populations last 
year (July 1958). We also compare second-generation counts of the fall with first- 
generation counts of the following spring to get a ratio of recovery or a reproduc­
tive potential (Table 7). In 1954-55, this ratio was 0.15; in 1955-56, 0.l8; in 
1956-57, 0.04; and in 1957-58, 0.l8. The increase, or potential, from first to 
second generation was 8.59 in 1955, 1.99 in 1956, 6.88 in 1957> and 7*60 in 1958.
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Spittlebug: In 1958 fanners were not interested in protecting legumes
from insect attack, as they apparently had enough hay on hand. The nymphal spittle- 
hug population in northern Illinois was moderately large, however. Population 
(Map 2) is expected to he high in 1959 in the area north of a line from Rock Island 
to LaSalle or Cook counties.
Chinch Bug: Populations will remain low, and because little control was
required in 1958, little is expected to he needed in 1959* There are three areas 
in the state where overwintering populations are rated above non-economic (Map 3) •
Grasshopper: Adult populations were generally light throughout the state
except in a small area in southeastern Illinois. Little trouble is expected in 195&
Grape Colaspis: Corn or soybeans after red clover or second-year beans
may be seriously damaged by grape colaspis in western, west central, and west- 
southwestern Illinois unless soil insecticides are used. For cultural control, 
plow red clover ground early, disk often enough to keep down weeds, use fertilizers 
with high levels of phosphate, and delay planting.
Soil Insects: More soil insecticides should be used than are now being
used. J. H. Bigger* s research work during the past five years indicates the value 
to Illinois farmers of using insecticides to control soil insects.
Corn Flea Beetle: Winter temperature index, the sum of the mean tempera­
tures for December, January, and February, is important in determining survival.
If the index is below 80 to 85, c o m  flea beetles will not likely be a pest. If 
it is over 110, they may be abundant. From 85 to 110, abundance will be governed 
by snow cover, hard sudden freezes or other drastically severe weather conditions.
We cannot predict the situation for cutworms, armyworms, pea aphids, 
spotted alfalfa aphids, and many other insect pests. Some of these insects migrate 
into Illinois in the spring, and in other cases either time or knowledge is a limit­
ing factor in determining populations.
Table 1.— Acreages of Field Crops Treated and Estimated Saving 
From Use of Insecticides, 1958
inseot Acres Treated Estimated Saving
Meadow spittlebug 18,570 $ 32,500
Clover leaf weevil 18,205 18,000
Potato leafhopper 16,5*+*+ 1+1,360
Sweet clover weevil 13,696 3*+ ,500
Soil insects 780,383 1 ,950,957Corn cutworms 103,385 516,925European corn borer 50,82*1- 203,296
Grasshopper 35,50a 142,008
Chinch bug 1,045 5*225True armyvorm 47,506 95,012
Total 1 ,085,660 $3,023,223
^Excluding treatment costs.
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Table 2.— Breakdown in Method of Applying Soil Insecticides
Year In Fertilizer Kb Spray As Granules
1957 71 23 6
1958 52 28 20
Table 3*--Acreages of Fi e M  Treated by Commercial 
Private Applicators in Illinois, 1958
and
Acres Treated By
Commercial
Insect Airplane Ground Applicator Individual
Legume insects 6,702 23,^55 36,858
Soil insects 0 124,861 655,522
Corn cutworms 0 25,846 77,539
European corn borer . 5,082 1^,739 31,003
True armyworm 16,152 18,052 13,302
Grasshopper 4,970 4,260 26,272
Chinch bugs 0 0 1,045
32,906 211,213 841,541
Exclusive of soil 
insects 32,906 86,352 186,019
Table 4.--Percentages of Total Field Crops Treated by Commercial 
and Private Applicators in Illinois, 1954-1958
Percent of Total Acreage Treated
Year Airplane
Commercial 
Ground Applicator Individual
195^ 18.3 20.2 61.5
1955 24.8 29.0 46.2
1956 24.8 24.8 50.4
1957 16.4 30.1 53.5W
1958 3.0
10.8
19*5
28.3
T/ Including soil insect control, which was not previously included in these
estimates.
2/ Exclusive of soil insect control.
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Table 5*— Corn Borer Population Surveys in 36 Counties, 1951-1958 
(County Averages Expressed in Borers per 100 Stalks of Com)
.1951' ■ w l$53 "19ft 'T $5T 1956 ~ m r ~ T p j gNorthwest
Jo Daviess 61 105 64 l5o 609 n o 90 94
Winnebago 33 70 102 171 5l5 201 43 57
Ogle 55 157 153 422 852 158 50 124
Whiteside 65 99 177 350 501 292 65 165
Bureau 15 172 168 325 270 90 77 158
Mercer
Average §
83
l u
582
36O
382
585
4o8
235
171
“ 83
164
127
Northeast
Boone 7 57 59 98 335 106 59 36
Lake 6 31 45 103 253 127 57 57
DeKalb 4 52 144 324 551 186 40 99
DuPage 13 6 117 135 395 104 111 55Will 33 10k 293 555 535 97 39 36
LaSalle 21 125 371 289 522 225 115 101
Average
East
12 "52 172 232 753 151 "70 "55
Kankakee 43 90 512 519 600 86 63 48
Iroquois 44 80 573 511 839 88 44 47
Livingston 20 123 40? 677 887 127 21 93
Vermilion 3 23 125 323 840 135 30 34
Champaign 11 11 25 104 622 283 25 24
Average
Central
25 ”55 320 ■ 527 75B 155 37 “59
Peoria 56 120 350 515 300 198 115 81
Woodford 55 128 504 525 353 169 97 168
McLean 37 4l 180 490 628 l6l 18 135
Logan 35 6 51 150 291 211 34 98
Macon 18 6 8 98 359 404 31 31
Average
West
5o "5o 219 353 385 2S 59 102
Henderson 53 47 339 382 424 305 189 146Knox 34 71 266 250 434 353 102 203
Hancock 36 9 59 224 215 94 244 192
McDonough 68 33 128 330 323 183 78 159
Adams 46 29 128 79 107 58 159 138
Brown-Cass 82 9 50 131 248 110 87 98
Average
West-Southwest
53 ”33 162 231 '292 iB5 1^3 155
Sangamon 8 7 17 38 238 208 83 35
Christian 59 18 9 17 117 227 55 73
Madison 54 26 24 4 53 50 55 29
Average
Southwest
So 17 17 20 135 152 "55
St. Clair 34 19 29 21 15 74 55 9
Average
East-Southeast
35 19 29 ’ 21 "15 74 ”55 9
Moultrie — 4 20 23 225 122 27 53
Clark 4 3 21 20 47 16 10 16
Jasper 15 28 17 1 16 52 3 18
Lawrence 23 29 21 36 2 10
Average 11 *15 20 15 8l 13 20
AVERAGE, ABOVE 36 COUNTIES 32 56 170 256 378 161 70 86
AVERAGE. ALL COUNTIES SURVEYED 35 57 126 182 282 143 66 73
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Table 6.--First- and Second-Generation C o m  Borer Populations
Oct.
1954
"  Juiy '  
1955
Oct.
1955
July
1956
Ooi.
1956
July
1957
Oct.
1957
July
1958
Oct.
1958
Northwest
Jo Daviess 140 38 609 183 n o ' m m  ‘ .. m m
Winnebago m m m m m  m 136 201 7 43 7 57
Ogle 422 63 852 874 148 7 50 25 124
Whiteside 3U0 26 b00 85 292 7 65 19 165
Bureau 325 57 270 66 90 8 77 m m m m
Mercer 763 119
“55
382 74 408 21 171 J*z 164Average 398 503 135
mmrn jm
208 10 n 25 H 5
Northeast
Boone 98 32 334 73 106 1 59 4 36
DeKalb 324 85 54l 158 186 2 4o 17 99
Will m m m m — 86 97 1 39 m  m —
LaSalle m  m m m m m 134 225 2 115 m m «• m
Average 211 “59 w 113 153 2 -53 15 “68
East
Kankakee 519 66 600 101 86 1 63 9 48
Iroquois 5H 30 839 62 88 1 44 1 47
Livingston 677 283 887 42 127 m m m m  ■ . 13 93
Champaign 104 4 622 J & 283 _2 25 2 24Average ■$53 96 737 55 171 2 “3 53
Central
Peoria 515 43 300
Woodford 524 31 343 m m m m — ' . m m Oft ft*
McLean 490 38 628 64 161 0 18 4 134
Logan m m m m m  m . . . - - 8 34 1 98
Average ^10 ~37 w i 151 26 3 Il6
West
Khox 2U0 bo 434 38 353 17 102 13 203
McDonough m
285
20 323 m  m 183 78 38 149
Average 30 379 1 8 268 n 90 25 175
West Southwest
Christian m m m  m m m m m m m 8 55 1 73
Sang^pon m m m m m  m m m m  m 25 83 1 35
Macoupin m m m  m m  m m m — 30 99 1 50
Jersey <m m m m m  m m m m  m 90 271 — m m
Greene m m 1 bo
Average m  m m m — m m - • 38 Tzf 1 52
Over-all Average 395 61 523 100 185 20 77 15 92
Table 7*—  Average First- and Second-Generation Corn Borer Populations
12-County Comparison
Year 1st generation 2nd generation
1955 6? 570
1956 94 203
1957 6 63
1958 16 103
MAP 1. 1959 CORN BORER PROSPECTS
Figures represent average 
number of borers per 100 stalks 
of corn as of October 1, 1958« 
Underlined figures are actual 
survey populations, and those 
not underlined are computed 
figures.
BOOM m H C N ft r IA K £
36 6 b 51
Moderate
Light to 
non-economic
Non-economic
-3 7 -
MAP 2 . MEADOW SPITTLEBUG PROSPECTS  ^ 1959
Severe to moderate
Light
Non-economic
Figures represent adult 
spittlebugs per sweep of 
an insect net. County 
average is for 10 legume 
fields sampled in each 
county.
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MAP 3* CHINCH BUG PROSPECTS, 1959
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QUACKGRASS CONTROL 
K. P. Buchhoitz
Quackgrass is a perennial weed that has the ability to persist under many 
modern farming practices. It is especially serious in areas where a considerable 
portion of the farm is devoted to hay and pasture crops. It is most troublesome 
when the rotation includes only one or two tilled crops. Quackgrass is best adapted 
to humid, rather cool regions. It is most iiqportant in the northern third of Illi­
nois.
Quackgrass can be controlled by either tillage or chemical control meth­
ods. Frequently the two methods are combined. The choice of method will depend on 
weather conditions, extent of infestation, costs of material, and cropping prac­
tices that are used.
Tillage methods for controlling quackgrass have been known for many years. 
Lack of success is usually not due to failure of the method, but to failure to 
follow details properly. The weed can be controlled by exposing the rhizomes to 
drying during warm, dry periods. Frequent tillage Is necessary to expose all of 
the rhizomes. Late summer is usually the best time for such operations, as the 
weather is warmest and is likely to be dry then. Tillage may also be used to re­
move the top growth and so reduce the reserves in the rhizomes. To kill the weed 
by this means, tillage must be repeated whenever leaf growth appears. This may 
take as long as three or four months.
Chemicals may be more convenient in many circumstances than use of til­
lage for controlling quackgrass. Use of chemicals reduces the need for tillage 
and in some instances is no more expensive. The effectiveness of chemicals is 
strongly influenced by climate, soil conditions, and cropping sequences. For best 
results, suggested applications should be modified to conform to local conditions.
Dalapon may be applied to control quackgrass in either the fall or the 
spring. In the fall from 8 to 12 pounds per acre of the chemical should be applied 
when the quackgrass has at least a fair leaf growth. Applying it to foliage, while 
desirable, is not essential if rainfall occurs soon after treatment. Kill will be 
improved if the area is torn up with a heavy disk or a spring-toothed cultivator 
and left rough over winter. Crops sown in the spring on areas treated early in the 
fall are usually not affected if rainfall is normal during the fall, winter, or 
early spring.
Dalapon can also be applied as a spring treatment. In this case from 4 
to 8 pounds per acre should be used. Treatment is probably best made early in the 
spring. At this time foliage is sparse, but the early treatment date is of more 
importance than a good growth of foliage. Delay plowing or other tillage until a 
rain has fallen to leach the chemical into the surface soil. Do not plant corn or 
other susceptible crops on treated areas sooner than four weeks after treatment.
The residue of dalapon in the soil disappears rapidly when the soil is warm and 
moist. When conditions are cool and dry, the interval between treatment and plant­
ing must be longer, as the residue of dalapon disappears more slowly. Soybeans are 
more sensitive to a residue of dalapon in the soil than is corn.
TCA is used occasionally to control quackgrass. When applied in the early 
fall, 20 pounds per acre have given satisfactory results. Soil treatments are used
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for this chemical, as it is not absorbed through the leaves. Rainfall after treat­
ment is essential in order to secure a prompt effect. A limited amount of tillage 
during the late fall will improve the kill of quaekgrass. If TCA is applied in the 
early fall, crops sown the next spring will not be affected if normal amounts of 
rain fall during the fall, winter, and spring months. TCA should not be applied in 
the spring on areas to be planted the same season.
Amino triazole has possibilities for use in controlling quaekgrass, but 
its relatively high cost may prevent it from being used on a field scale. Appli­
cations of k pounds per acre should be made when the grass has a good growth of 
foliage but before heading has occurred. Applications may be made in either spring 
or fall. Thorough tillage or plowing two or three weeks after treatment is essen­
tial for good control. Best results occur on fertile soils or following fertiliza­
tion of quaekgrass with nitrogen to insure dense shoot growth. Crops may be planted 
as soon as soil preparation is completed, as amino triazole leaves little or no 
toxic residue in the soil.
Simazin, when applied at 6 to 10 pounds per acre, is effective in kill­
ing quaekgrass in areas planted to corn. Because Simazin leaches slowly to the 
level of the quaekgrass rhizomes, at least half of the material should be applied 
late in the fall or very early in the spring. The remainder should then be applied 
after corn planting. Kill of the quaekgrass will be slow, extending over a period 
of several months. The heavy application of Simazin will require planting corn on 
treated areas for at least two years. All of the common field crops except corn 
are likely to be injured by the residue of Simazin in the soil at the end of the 
first year after these heavy applications.
Soil sterilants may have value for controlling quaekgrass in small patches 
or around buildings and other areas. The soil will be affected by such treatments 
so that normal crops cannot be grown for at least several years after treatment. 
Sodium chlorate may be applied to best advantage in the late fall when rainfall is 
moderate (2 to k pounds per square rod). To reduce the fire hazard, sodium chlorate 
should be applied dry and should not be used around buildings. Monuron or diuron 
can be used to eradicate quaekgrass when applied at 20 to *K) pounds per acre. Early 
spring or late fall treatments will be most effective. Simazin can be used In the 
same way as monuron as a soil sterilant. Applications of 20 to kO pounds per acre 
will keep the area free of vegetation for several years. TCA is effective as a 
soil sterilant for quaekgrass when applied at 80 pounds per acre. This treatment, 
while effective on grassy plants, will not kill many of the perennial broad-leaved 
species. Methyl bromide is sometimes used to eradicate quaekgrass on small areas. 
This chemical must be applied under a gas-tight cover. Applications of 1 pound per 
100- square feet are usually used. The area can be planted a week or two after the cover 
has been removed.
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CAMDA THISTLE CONTROL 
E* P. Sylvester
Canada thistle is one of our most serious and widespread noxious weeds. It 
is a deep rooted-perennial that multiplies and spreads by both roots and seeds. The 
plant is unisexual, male and female flowers being borne in separate heads and cm 
separate plants. This accounts for the fact that not all of the patches produce 
seeds. Male plants furnish the pollen to fertilizer female plants. Female plants 
produce seed only upon fertilization by male plants. Plants are cross-pollinated 
by wind and insects. Several "strains" of Canada thistles exist: some very spiny,
others practically smooth, some with glabrous leaves, and some more or less hairy, 
especially on the lower surface. Some "strains" are harder to kill than others. 
Some are more resistant to 2,4-D than others. Cross-pollination between various 
"strains" results in plants with intermediate characteristics. This "clonal" vari­
ation accounts for different results secured in eradication. A method or material 
that works well in one year may be only partially effective in another area or an­
other patch.
Seeds of Canada thistles may blow in the wind for long distances. One 
slovenly operator per township allowing thistles to seed can contaminate many good 
faimers earnestly seeking to control this pest. Laws must be stringent enough to 
"corral" such operators and protect conscientious farmers. Once the plant becomes 
established in fields, roots are spread by plows, discs, cultivators, harrows, etc. 
Roots ramify the soil for a depth of two to six feet, being more shallow in grass 
crops than in field crops. In addition to wind-blown seed, this weedy pest is also 
spread by impure crop seed, by feeds or straw contaminated with seeds, by migratory 
birds, and even by unconrposted manure from animals fed contaminated feeds. Once 
thoroughly established, a program of control, extending over a two- to three-year 
period is usually required to eradicate Canada thistles. Controls that have been 
found effective are as follows:
A. Cultural Control
1. Summer fallowing. This is expensive and time-consuming. No crops are 
produced. Ground is worked whenever green growth is visible. Fallow­
ing is effective in eradicating thistles, however, over one or two sea­
sons, starting as soon as growth is visible, repeating regularly, and 
continuing until frost, and into the next season if necessary. Smother 
crops or alfalfa are best to use as follow-up crops following fallow­
ing.
2. Summer smother crops. Such crops as sorghum, sudan grass, millet, or 
soybeans make excellent smother crops for controlling Canada thistle. 
They are good to use after one season of summer fallowing. Otherwise, 
allow thistles to grow as late as possible in spring, plow, prepare a 
good seedbed, and plant smother crops immediately. Run rows east and 
west to keep sunlight from entering between rows. Cultivate regularly 
and thoroughly. Sorghum for silage is better than grain sorghum. Re­
move the crop as soon as possible. Repeat the next year.
3* Summer smother crops - chemical combinations. Allow thistles to grow 
until June 1. Spray with Amitrol 8 pounds pounds active) in 50 
gallons of water per acre. Spray plants to runoff. Or use ester 
2,4-D at rate of 1 pound in 25 gallons of water per acre. Get good
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coverage. Amitrol (Weedazol, amino triazole) usually gives best results 
under this system of chemical-cultural control. Follow in two weeks by 
plowing and immediate seedbed preparation and planting of smother crops. 
Harvest crops when desired; plow or spray again with chemicals as above, 
followed in two weeks by plowing. Repeat two or three years if neces­
sary, and eventually follow with alfalfa.
4. Competitive crops. After the thistles have been weakened by summer fal­
lowing, smother crops, or chemical-cultural control, alfalfa ranks high 
as a follow-up crop. Its thrifty, competitive root system, coupled with 
two to three cuttings a year, prevents seed production and gradually 
"wears out" root reserves in weakened plants. On large, thin stands of 
thistles or scattered light infestations, alfalfa alone is often suffi­
cient to drive them out, provided a heavy stand of alfalfa is secured 
and maintained.
Any type of aggressive grass, such as bromegrass, orchard grass, redtop, 
timothy or bluegrass, may be sown and harvested for hay or pasture.
These competitive grasses may be repeatedly sprayed two to three times 
a season to control the thistles. One or two seasons of two or three 
sprayings with 2,4-D per season will usually drive out even the heaviest 
infestations. In this method a grass crop is produced that can be pas­
tured or cut for hay. This means revenue from the land while the this­
tles are being eliminated.
5* Small grain - chemical combination. Plant small grain early. When 
small grain is 10 to 12 inches high, spray with 2,4-D, using not more 
than 1/2 pound of amine or l/4 pound of ester form per acre, either one 
in as much water as the sprayer delivers per acre. Most underseeded 
legumes are hurt by this spray, but small grain is resistant to the 
above dosages. Harvest the crop when mature. Spray again with 2,4-D, 
doubling the above rates. Amino triazole, 8 pounds per acre in 50 gal­
lons of water per acre, can also be used. Follow spraying by respraying 
if necessary, or by plowing followed by respraying. Repeat the method a 
second year, and eventually follow with alfalfa.
6. Corn - chemical combination. Corn, sorghum, sudan grass, or millet can 
be planted late, preceded by spraying with Amitrol before plowing and 
seedbed preparation. Corn may be planted and sprayed with 2,4-D when 
the corn is two to four inches high if thistles are present. Or you 
can cultivate corn and apply a spray at "layby" time, or with high- 
clearance equipment. For spraying young corn, or corn at layby time, 
use not over 1/2 pound of amine or 1/4 pound of ester 2,4-D per Mere. 
With high-clearance equipment after tasseling, silking, and pollinating 
is completed, double the above dosages. Thistles in sorghum,millet, or 
sudan grass may be handled in the same way, but spray when crops are 
a foot high. Repeat a second year, and eventually follow with a heavy 
stand of alfalfa. For small spot spraying, use 6 cc. (l teaspoon) of 
4 pounds per gallon 2,4-D concentrate per gallon of water per square 
rod. This is at the rate of 1 pound per acre.
Chemical Control
I• 5^4-P ‘(2,4-dichlorophenoxyacetic acid). This material has already been
discussed to some extent under cultural-chemical control. Use of 2,4-D
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offers selective control in crops and grassland. For small grain or 
coin, use not over 1/2 pound of 2,^-D amine or not over l/k pound of 
ester per acre, either one in as much water as the sprayer delivers per 
acre. Spray thistles in small grain when grain is about 10 to 12 inches 
high and when thistles are in early hud stage. As soon as harvest is 
completed, spray the regrowth when it is four to six inches high. Re­
peat a third time the same season if possible. Repeat the entire method 
for two years in a row. If thistles have been "clipped" in small grain, 
spray regrowth when it is four to six inches high. In corn, spray ahead 
of planting if possible, allowing 10 days to two weeks to elapse between 
spraying, plowing, and seedbed preparation. For this spreying use 1 
pound of 2,U-D ester per acre. For subsequent sprayings in corn (1-2 
inch corn or layby) use 1/2 pound of 2,4-D amine or 1/5 pound of ester 
per acre, either one in as much water as the sprayer delivers per acre. 
For post-pollination sprays using a high-clearance machine, use 1 pound 
of 2,1j-D amine or 1/2 pound of ester per acre. For grass areas (pas­
tures, roadsides, ditch banks, fencerows, waste areas) use 1 pound of 
2,4-D ester per acre. Use warm, soft water for application. Apply 
when the day is bright and warm and the temperature 70 to 85° F. In 
grassy areas add a "detergent" at the rate of 1 pint per 50 gallons of 
spray solution. For spot spraying use 1 quart of h pounds per gallon 
2,^-D per 25 gallons of water, add 1/2 pint "wetting" agent, and spray 
plants till moist. Don’t use "wetting" agents in crops. 2,4-D is the 
cheapest selective treatment. Grass areas can be resprayed several 
times the same season without injury to grass. Some "strains" of this­
tles are more resistant to 2,4-D than others. Repeated applications 
are usually necessary before complete control is accomplished. Don't 
use 2,U-D heavier than 1 pound per acre. This wastes material.
2. Amitrol (3-amino-1,2,U triazole). This material is also known as Amizol, 
Weedazol, and amino triazole. It is a relatively new herbicide. It is 
a contact killer, killing everything with which it comes into contact. 
Unlike many other chemicals, it leaves no soil residual. For that rea­
son thistles may be allowed to come up in the spring, then sprayed, 
plowed under two weeks later, and a crop of corn, sudan grass, sorghum, 
or soybeans planted on the area. Cultivate thoroughly, remove crop when 
desired, and again spray if thistle regrowth warrants. Amitrol kills 
grass, corn, or small grain. While it may be used on small patches in 
these crops, for large areas 2,4-D, a selective weed killer, would be 
better. Amitrol is used at the rate of 8 pounds commercial (b pounds 
actual) in 50 gallons of water per acre. Spray plants until moist. For 
small areas use 1 pound in 6 gallons of water, and spray plants until 
moist. Spray when thistles are at least 12 inches high and coming into 
bud stage, but before blooming starts. If thistles have started to 
blossom, cut them and spray the regrowth. Use warm, soft water when 
spraying, if possible, and add a pint of liquid detergent per 50 gallons 
of spray solution. Do not disturb sprayed areas for two weeks after 
treatment. Then plow and put to crops, or respray regrowth if neces­
sary. Repeat a second season* and follow eventually with a heavy stand 
of alfalfa.
3* Soil sterilants. For small spots where soil sterility is of no conse­
quence, use Ureabor (3 pounds per rod), Telvar (1/2 pound per square rod), 
sodium chlorate, Atlacide, D.B. granular, or Polybor chlorate (5 pounds
per square rod). Apply in late fall "before permanent freezeup. Repeat ap­
plication if necessary. Go at least six feet "beyond edge of visible 
patch.
In summary, thistles may be controlled both culturally and chemically or 
by suitable combinations of both chemical and cultural methods. Since seeds are 
wind-blown, good farmers should be protected from slovenly operators. Fortunate 
is the man who has no Canada thistles on his premises. Eternal vigilance is nec­
essary to keep land free. Regulatory agenices must protect the good farmer from 
the carelessness of the poor operator. But the good farmer himself has to watch 
so that contaminated manure, impure crop seed, or infested straw or hay doesn't 
pollute his land. An ounce of prevention is worth more than a pound of cure, Can­
ada thistles are not difficult to control if we really want to control them. Adopt 
a progressive program, project that program for two to three years In advance, and 
then stick to it.
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JOHNSON GRASS CONTROL 
F. W. Slife
Johnson grass causes the most serious perennial weed problem in Illinois. 
Where this weed occurs in solid stands, it reduces yield of corn and soybeans more 
severely than either Canada thistle or.quackgrass. Fortunately, Johnson grass is 
thus far limited to the southern portion of the state, but it is creeping steadily 
northward.
Although Johnson grass occurs in solid stands on many thousands of acres, 
it occurs in scattered patches on much more land. It is on the area where this 
weed does not yet occur as a solid stand that the most effort should be made to 
eradicate it. If these infestations should become solid, then about one-third of 
Illinois would have a very serious Johnson grass problem.
In eradicating scattered clumps of Johnson grass, chemicals are visually 
more economical to use than cultural methods. Dowpon mixed with water at the rate 
of 1 pound in 5 or 6 gallons of water is a very effective foliage spray. Or, if 
it is more desirable to use a dry granular material, then Atlacide or sodium chlo­
rate is highly effective. Although there are many soil sterilants on the market 
that can be used to control Johnson grass, some of them are not leachable enough 
to kill the roots and others leave too much residue to use them in cultivated land* 
When clump treatment is used, treated areas should be inspected every two or three 
weeks to be sure that no new regrowth occurs or that seedlings do not reinfest the 
area.
For the past three years a research program has been carried out in 
Alexander-Pulaski counties with the help of Les Broom, farm adviser, and Charlie 
Knote of the Cape Chemical Company. Farmers in the area have been helpful in 
furnishing land. Don Smith of Mounds and Don Turner of Cairo have been particu­
larly helpful in carrying out experiments on their own farms.
This program has indicated that solid stands of Johnson grass can be 
controlled economically on cultivated ground. Over a three-year period, 10 pounds 
of Dowpon applied in the spring when the grass was 8 to 10 inches tall has given 
80 to 100 percent control. The treatment consists of plowing the treated area 
about one week after the chemical is applied and then planting c o m  or soybeans 
two to three weeks later. This treatment alone has returned good dividends, be­
cause it allows almost normal yields of corn and soybeans. Eight pounds of Dow­
pon applied after winter grain harvest has consistently eliminated established 
Johnson grass.
For the past two years a considerable amount of work has been done in 
controlling Johnson grass seedlings in cornfields. If these seedlings are not 
controlled, they mature rapidly and are able to reinfest a field within one year. 
Eptam applied as a pre-emergence treatment incorporated into the soil immediately 
after corn planting has given excellent control of Johnson grass seedlings. Since 
Eptam is still expensive, band treatment will be necessary until the price comes 
down. After treatment, the chemical could be incorporated in the soil with a har­
row, rotary hoe, or a tandem disc set straight. Eptam is available for use in 
1959*
The combination of Dowpon and Eptam has given exceptionally good control 
of solid stands of Johnson grass. It is anticipated that, once this program is 
Initiated, Dowpon will not be needed except in the initial year to get rid of the 
old established grass. Eptam will have to be applied annually until the seed sup­
ply that has built up in the soil is exhausted.
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WEED CONTROL IN FARM PONDS 
Robert C. Hiltibran
From the current widespread interest in controlling weeds, it follows 
that some attention would be directed toward use of some of the various products 
for controlling or eradicating aquatic plants. Control of aquatic plants depends 
upon many factors, such as which plants are present, whether they are rooted or 
free-floating, submerged or emergent, and how the body of water is used, such as 
for fishing, boating, water supply, etc* We of the Aquatic Biology Section are 
interested in controlling aquatic plants primarily from the standpoint of fish 
management. My remarks will therefore be directed to some extent, although many 
of the comments may be applicable to aquatic plant control in general.
Spraying techniques have been widely used in aquatic weed control and 
will continue to be very useful in a variety of specific situations. Preparations 
in which the active agent Is placed on an insoluble granular base will also have 
some use in specific situations. This report will mention both types of prepara­
tions .
In general, some of the preparations have been shown to be specific in 
their action; that is, they are effective agents for removing a specific plant spe­
cies. Others, such as the 2,4-dichlorophenoxyacetic acid derivatives, are effective 
toward a large variety of aquatic plants. In the list are preparations we have 
used in the field and in the laboratory. Thus this report will contain results of 
our own work coupled with the results of other investigators in an effort to bring 
you the latest and most useful information. The list is not intended to include 
all of the available preparations.
Kuron - A liquid preparation developed by the Dow Chemical Company. It 
is a mixture of propyleneglycol and butyl ether esters of 2-(2,4,5-trichlorophenoxy) 
propionic acid. It is a foliage herbicide and has been shown to be effective to­
ward the following aquatic plants: coontail, duck potato, or arrowhead, leafy pond- 
weed, water primrose, and duckweed. In one report when Kuron was applied at a rate 
of 1 gallon per surface acre, no fish deaths were reported, although the game fish 
had an oily taste that persisted for about three weeks. In the laboratory aquaria, 
we and other investigators have found that Kuron will kill fish at relatively low 
concentrations.
Chem-Pels, 2,4p - A granular preparation of iso-octyl ester of 2,4- 
dichlorophenoxyacetic acid developed by the Chemical Insecticide Corporation. Some 
effect was observed in the body of water containing coontail, and likewise an ef­
fect was noted on the arrowhead plants, The type of damage to the arrowhead plants 
was similar to that shown by Kuron. This preparation has been reported to be ef­
fective toward water lilies, lotus, spatter dock, watershield, pennywort, smart- 
weed, water buttercup, and water chestnut. It has a high toxicity toward bluegills, 
which may limit its usefulness.
Simazine - This herbicide, which has been shown to be very useful, has 
been tried as an aquatic plant-controlling agent. Although it is available as a 
50 percent wettable powder, most of the work in aquatic weed control has been done 
with a granular preparation. No effect was observed in coontail, but slowly devel­
oping damage was observed in the arrowhead plants. Simazine is not very soluble in 
water; this feature may or may not affect its value as an aquatic plant-controlling 
agent. Simazine has been reported to have a medium toxicity for fish. It may also 
have some use in controlling algae.
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Endothal - A compound developed by the Pennsalt Chemical Corporation. It 
is water soluble, is extremely toxic to plants, and has been used as a defoliant, 
desiccant, and pre-emergence or contact herbicide. It acts differently from the 
others mentioned, being effective at low concentrations and at the same time rela­
tively non-toxic to bluegills. Both granular and liquid preparations have been 
used with apparently equal effects. Both have been effective against arrowhead 
and bullrush at 10 ppm, but not against coontail.
Dalapon - A liquid preparation from the Bow Chemical Corporation. Mem­
bers of the Aquatic Biology Section have used this preparation on cattails and 
found it the most effective agent to date. It has been used widely throughout the 
United States with equally good results* The addition of 2,4-1)to the spray mixture 
has been found to reduce the rate of cattail regrowth.
Sodium arsenite - This compound has been widely used with some success 
for several years in treating submerged aquatic plants. Although it has some dis­
advantages, it has withstood the test of time and usage.
Chlorophenyl dimethyl urea - In ponds and other small bodies of water, 
one of the main problems may be algae growth. Many compounds have been tried as 
possible algicides. Laboratory tests have shown that 3-(p-chlorophenyl)-l, 1 di­
methyl urea has good algicidal properties against six representative species of 
algae at a concentration of 2 ppm. At that concentration CMU was not toxic to some 
species of fish. Tests in the field also indicated that CMU is an effective algi­
cidal agent. However, care must be exercised because at higher concentration CMU 
is a soil sterilant, and a very unfortunate experience has been reported in the use 
of this compound.
CONTROL OP HESSIAN PLY WITH INSECTICIDES
J. H. Bigger
Ever since the turn of the century, entomologists have known and advised 
the farmer that cultural practices will prevent much of the damage caused by insects 
attacking field crops. But farmers have been loath to change their field operations 
and quite often have disregarded these recommendations.
Since the advent of insecticides that may be used economically on field 
crops, along with equipment adapted to their use, there has been a revolution in 
control of field crop insects. This does not yet, but may soon, apply to control 
of the Hessian fly on wheat.
The relatively new possibility of controlling insects with systemic poi­
sons is responsible for the fact that several entomologists are investigating the 
use of these insecticides for control of the Hessian fly. The great difficulty 
with timing of surface-applied insecticides has prevented much use of such materials 
in the recent past.
The Illinois Natural History Survey, among other institutions, is now in­
vestigating the possibility of using systemic poisons to control Hessian fly. Suc­
cess with our investigations would allow the farmer to disregard present time-of- 
planting advice if he was willing to spend his money for insecticides.
During the past two years, we have tried systemic insecticides at planting 
time in an attempt to prevent infestations by this insect. We have used seed treat­
ment and distribution of granules as methods of applying the materials. We have ap­
plied the materials to wheat planted early and at the recommended seeding date.
Seed was treated, prior to planting, with l/2 to 3A  pound of actual Thi- 
met per 100 pounds of seed and with 1 pound of actual Di-Syston per SO pounds of 
seed. Granules were applied through fertilizer attachments on wheat drills at rates 
of 1 and 2 pounds of actual Thimet per acre and 2 pounds of actual Di-Syston per 
acre.
With each of the treatments, we have obtained SO percent control or bet­
ter. However, Thimet seed treatment has severely reduced plant populations. The 
granule treatment at 2 pounds per acre has also caused a significant reduction in 
stand. The lighter granular treatments have not caused damaging losses in plant 
populations. Di-Syston has been used in the field only one year, and although it 
has not shown the severe phytotoxicity mentioned for Thimet, we are not willing to 
give it a clear state without further tests. Results for fly control have been nil 
with wheat planted at recommended dates.
The results of our experiments as well as those in other midwestern states 
are promising, and it appears that we will soon be able to make a recommendation for 
the use of systemic insecticides on early-planted wheat for those who wish to follow 
this practice. We are not making a recommendation for 1959 plantings but are plan­
ning widespread demonstration-test plots in cooperation with Dr. Petty and the De­
partment of Agronomy.
Use of systemic insecticides on wheat seed or in wheat fields has not been 
aPProved by the Pure Pood and Drug Administration. If or when such approval is ob­
tained, we believe the farmer who insists on planting early should consider using an 
insecticide to control the Hessian fly and prevent the build-up of infestations that 
may spread to the fields of his neighbors who plant at or after dates recommended to 
prevent this consequence.
EFFECT OF GIANT FOXTAIL ON YIELDS OF SOYBEANS AND COHN
E. L. Knake
With the advent of the more expensive herbicides, especially those that 
control grass weeds, farmers have been asking such questions as "Just how much does 
weed control increase yields?" "It doesn’t take much yield increase to pay for 50 
cents worth of 2,4-D, but will it pay to invest five, ten, or even fifteen dollars 
in weed control?"
In an attempt to find some answers to these questions, we are raising 
corn and soybeans at Urbana with various infestations of giant foxtail, one of the 
most serious grass weeds in central Illinois. The first year's results of this 
three-year study were given to your group last year. Cultural practices are simi­
lar to those commonly used by farmers except that only the area between the rows 
is cultivated and the natural infestation of weeds in the row is thinned by hand 
to the desired stand. The heaviest infestation this year was in a band 3 to 4 
inches wide over the row, which averaged about 28 foxtail stems per foot of row. 
Treatments and corresponding yields for the past two years are given below.
Yield Reductions Caused by Giant Foxtail in Corn and Soybeans
Foxtail stand Corn yield, bu/A* Soybean yield, bu/A**
3- to 4-inch band over row
1957 1958 2 yr. av. 1957 1958 2 yr. av
74.3 62.2 68.25 26.0 26.4 26.2
1 plant every inch 86.6 65.3 75.95 35.9 26.5 31.2
1 " " 2  inches 89.5 72.5 81.0 39.5 28.9 34.2
1 " " 93.5 72.8 83.15 32.4 36.4
1 " " 12 " 95.0 7 4 .3 8I+.65 4l.6 33.1 37.351 " " 2k " 98.1 75.5 86.8 42.3 33-5 37*9
Check - no foxtail 100.0 82.8 91A 43.1 37.1 40.1
* Converted to 15.5$ moisture.
** Converted to 12$ moisture.
These results indicate a definite trend toward decreasing yields with 
increasing stands of foxtail.
Nutrient Study
Although these results give some indication of how much weeds actually 
reduce yields, they do not tell us how weeds compete with crops. It has generally 
been assumed that weeds reduce crop yields by competing for the essentials of 
growth— namely, moisture, light, and nutrients.
In an attempt to find out more about how weeds and corn compete for nu­
trients, a supplementary experiment was started this year. Adequate amounts of 
superphosphate and potash were supplied, and corn was planted at the rate of about 
16,000 plants per acre. All plots received 80 pounds of nitrogen before planting. 
Rainfall was above normal, and an all-time high June-July total of 14.67 inches was 
reported at Champaign-Urbana. Some plots were clean-cultivated; other had weeds 
growing in the row at the rate of about 27 stems per foot of row. An additional
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160 pounds of nitrogen (actual N) was applied to half of the plots at intervals 
during the growing season. Results were as follows:
Yield Increases of Corn Attributed to Cultivation and Nitrogen
Treatment ' Corn yield, bu/A*
Weeds 79*6
No weeds 97 • 8
Weeds plus nitrogen 102.^
No weeds plus nitrogen 117*1
* Converted to 15*5$ moisture.
These results further verify two commonly held beliefs: (l) Weeds de­
crease yields> and (2) adding nitrogen may increase yields. The results further 
indicate that adding nitrogen may help to increase yields even when weeds are pres­
ent, but note that yields were highest when both practices--elimination of weeds 
and addition of nitrogen— were used.
The moral seems to be: Why feed nitrogen to weeds? So that you can
have more and better weeds? Control weeds and feed the nitrogen to the crop.
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. GRANULAR VS. LIQUID HERBICIDES 
F. W. Slife
Granular herbicides have not been important in the past because most of 
the herbicides that have been used on large acreages have been on weeds that had 
emerged. Liquids are still preferred for treating weeds that have emerged. But 
the advent of a number of pre-emergence chemicals in the past few years has kindled 
interest in the possibility of applying these materials in granular form. Since a 
pre-emergence treatment is applied to the soil, the carrier used with the herbicide 
is much less Important than that used with herbicides applied to the foliage.
The greatest advantage of granular materials over liquids is that no water 
is required. Hauling and handling water for spray equipment has always been a dif­
ficult job, and in some cases so much water has been required that farm wells have 
run dry trying to supply it.
Tests to date indicate that granular forms of pre-emergence herbicides 
perform just as well as liquid preparations. Although more work needs to be done 
in this area, present research indicates that the general effectiveness is about 
the seme.
In the past, granular equipment has not been widely available, but indi­
cations are that in 1959 several different band applicators for granular materials 
will be available.
Of all the pre-emergence chemicals, the greatest benefit would probably 
come from Randox in granular form. Granular Randox would all but eliminate the 
irritation problem and might reduce the volatility so that the chemical would have 
more soil residual. There is no reason to believe that Simazine would be more ef­
fective in granular form, but it would probably be easier to apply than the wet- 
table powder formulation. Eptam granular might be slightly more effective than the 
liquid formulation because of reduced volatility.
At present there is no reason to believe that the herbicidal effective­
ness of Alanap would change with the use of a granular material.
Because of shipping costs, formulation, and storage, granular herbicides 
might cost slightly more than liquid formulations per pound of active ingredient.
We can not say definitely at this time whether granular formulations 
would be preferable to liquid formulations, but we hope by this time next year to 
have accumulated enough data to draw more definite conclusions.
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SUMMARY OF STORED GRAIN INSECT CONTROL DEMONSTRATIONAL TESTS IN ILLINOIS, 1955-1953
Steve Moore III
Material and dose
No.
bins
Insects per 
2-qt. sample- 
days after 
treatment
-78 n v
Percent bins 
infested—  
days after 
treatment
78 “n s
Percent bins
infested excl
Ind.meal moth
days after
treatment
_
1955
Malathion dust, 0.25$ 
kO lb. per 1000 bu. 2 8.0 100 50
Untreated f 3 27.3 100 66.6
1956
Fumigantl/
5 gal. per 1000 bu. 10 8.5 80 40
Pyrethrin dust, .08$ 
75 lb. per 1000 bu. 3 6.2 100 66
Pyrethrin liquid, 0.2$ 
5 gal. per 1000 bu. 2 3-0 50 50
Malathion dust, .75$ 
40 lb. per 1000 bu. 5 0.3 20 0
Malathion liquid, 1 .56$ 
5 gal. per 1000 bu. 5 0.0 0 0
Untreated 1 21.5 100 100
1958
Fumigant 732/
18-98 oz. per 1000 bu. 5 4.8 100 60
Malathion dust, 1.0$ 
35-57 lb. per 1000 bu. 6 0.17 17 17
Malathion liquid, .78-1 *58$ 
5 gal. per 1000 bu. 21 0.90 '52 19
J7 Ethylene dibromide,4$; carbon tetrachloride, 76$; ethylene dichloride, 10$; 
carhon bisulfide, 10$.
2/ Ethylene dibromide, 70$; methyl bromide, 30$.
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The test results show that good control can he expected for a full season 
when malathion is applied to wheat in adequate amounts. They also show malathion 
to he superior in performance to the standard fumigants or pyrethrin protectants. 
Since there is a continuously high grain insect potential on farms and since mala­
thion protectants are not only highly effective hut also safe and inexpensive, we 
are recommending that all farmers who store wheat or shelled corn for long periods 
use this material. Following are the 1959 Illinois recommendations for use of 
malathion on grain:
Bin spray - Use a 1,5 percent spray and apply to run-off. Mix 3 ounces of 
57 percent premium-grade malathion emulsion concentrate per gallon of water.
Dust protectant - Use to to 60 pounds of a 1.0 percent premium-grade mala­
thion wheat flour dust per 1000 bushels of grain.
Liquid protectant - Use 1 pint of 57 percent premium-grade malathion emul­
sion concentrate in enough water (3 to 5 gallons) to cover 1000 bushels of grain.
Surface treatment - Mix as recommended for a bin spray, and use 1 quart 
per 100 square feet of surface. Spray structures above the grain mass nearly to 
run-off.
Malathion is approved for use on the following grains in storage: barley,
corn, oats, rye, rice, sorghum, and wheat. Treated grain may be safely fed to live­
stock or marketed immediately.
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1959 CONDENSED INSECTICIDE RECOMMENDATIONS 
FOR FIELD CROP AND LIVESTOCK INSECTS
R. B. Petty and Steve Moore III
Insecticides are safe when used properly and according to directions on 
recent container labels. Read and follow these directions. However, as a guide, 
do not apply aldrin, BHC, DDT, dieldrin, or toxaphene to crops whose leaves or 
stalks are to be fed to dairy cattle or livestock fattening for slaughter, except 
for special situations listed on container labels. Allow four weeks between max­
imum applications of 0.3 pound of lindane per acre and harvest, and do not treat 
alfalfa and clover after they are more than *+ inches taH. One pound of mala- 
thion or 1 1/2 pounds of methoxychlor may be applied to within one week of har­
vest of legumesi 1/2 pound of heptachlor to within 7 days of harvest or 3/8 pound 
to within 10 days; l/k pound of parathion to within 15 days of harvest; and 1/1+ 
pound of demeton to within 21 days of harvest. These are, at best, only general 
indicators or rule-of-thumb guides but, if generally followed, should prevent 
residue problems.
These restrictions are not required for safety of animals feeding on 
forage crops, but to prevent contamination of milk, milk products, or meat with 
insecticides.
In the tables on the following pages, all insecticides are listed al­
phabetically. The listing has nothing to do with performance, safety, or cost.
We have other materials (NHE series) that give more detailed information on in­
dividual insects and their control. The NKE reference numbers are listed in 
these condensed recommendations. Single copies can be obtained from county farm 
advisers or from Illinois Natural History Survey, Economic Entomology Division, 
Urbana, Illinois,
FIELD CORN INSECTS
Insecticidei/
Insect
NHE
No.
Approximate 
time of attack Name
Lb. of active in­
gredient per acre
Placement of 
insecticide Timing of application
Seed-corn maggot 
Seed-corn beetle
27 At time of 
germination
Dieldrin
Heptachlor
According to 
manufacturer
On seed Protects only the seed at 
planting time (also soil
applications as for root- 
worms).
Southern and 
northern corn 
rootworm
26 June through 
August
Aldrin
Dieldrin
Heptachlor
i i/2 
i
1 1/2
In soil•t n 
tt n
Preferably two weeks be­
fore planting. If broad­
cast, work into soil 
immediately. If by planter, 
at planting time.
Wireworm ^3 May - July As for rootworm: seed treatment effective only when infestation is light.
Grape colaspis 25 May - July As for rootworm
White grub 23 June - October Aldrin 3 In soil Two to three weeks before
Heptachlor 3 planting. 1 to 1 1/2 lb. 
kills only small grubs.
Sod webworm 42 May and June DDT 1 1/2 Over row At time of initial attack.Cutworms 3^ May and June Dieldrin 1/2 At base
Toxaphene 2 of plant 
(Soil treatments broadcast as for rootworm preferred)
When damage is first no­
ticeable; high gallonage 
of finished spray needed.
Grasshopper June - September Aldrin 1A  .. Entire plant As needed.Dieldrin 1/8 to l/k
Heptachlor l/k (Heptachlor only one with label clearance
Toxaphene 1 l/g____________ for ensilage uses)______________________
Flea beetle 36 May and June DDT
Dieldrin
1 1/2 
1A
Over row When damage becomes ap­
parent on small corn.
Annyworm 21 May and June Dieldrin
Toxaphene v 5 "---------1 1/2
Over row At first migration or when 
damage becomes apparent.
Fall armyworm 34 June - September DDT
Toxaphene
1 l/2 On portion 
of plant be­
ing damaged
When plants show leaf rag­
ging. When silking, see 
earworm.Chinch bug 35 June, July, 
August
Dieldrin i/2 At base of 
plant and 
strip in 
adjacent 
field
At first start of migra­
tion.
FIELD CORN INSECTS (Continued)
Insect
NHE
No.
Approximate 
time of attack Name
Insecticide^/
Lb. of active in­
gredient per acre
Placement of 
insecticide Timing of application
Corn borer, first 
generation
June - July 
(If by plane, use
DDT 
1.0 as
1 1/2 as a 
spray; 3/h to 
1 as granules; 
1 by airplanes 
granules.)
Upper l/3 of 
plant and 
particularly 
into whorl
Between tassel ratio 30 
and 50 if 75 percent or more 
of plants have fresh borer 
feeding in whorl. Usually 
in more advanced fields.
C o m  borer, sec­
ond generation
Mid-August DDT As for first 
generation
From ear 
upwards
When eggs are first found 
hatching in late-planted 
fields.
Corn earworm 33 July and August DDT 1 l/2 plus
2 gal. of 
earworm oil
Ear zone 2 to k applications at 3- 
to 5-day intervals, start­
ing at 10$ silk. 25 gal. 
of finished spray per acre.
1/ Observe residue" precautions on labels,”
C o m  to "be used as ensilage or stover for dairy cattle for slaughter should not be treated with insecticide unless i 
label directions on the container permit its use. Some insecticides can be used on ensilage c o m  for fattening os 
livestock, provided certain restrictions are followed.
CLOVER AND ALFALFA INSECTS1y
Insect
NHE
No.
Approximate 
time of attack
Insecticide^/
Lb. of active in­
Name gredient per acre
Placement of 
insecticide Timing of application
Clover leaf weevil 12 March - April Lindane
Toxaphene
0.25 gamma 
1 1/2
On foliage When larvae are in evidence and 
damage is noticeable, usually 
early to mid-April. For fall 
treatment use only DDT.
Spittlebug 13 Late April and 
early May
Lindane
Heptachlor
Methoxychlor
0.25 gamma 
6 oz.
1 1/2
As foliage 
spray
When bugs begin to hatch and 
tiny spittle masses are found 
in crown of plants. For fall 
treatment use only DDT.
Aphid Ik
19
April - May Malathion
Parathion
Demeton
1
0.25
0.25
On foliage When aphids are becoming prev­
alent, but prior to packing on 
stem and curling and dying of 
leaves. Parathion said demeton 
should be applied by profes­
sional operators only.
Leafhopper 22 Early July Methoxychlor 1 to 1 1/2 On foliage When second-growth alfalfa is 3^ 
to 6 inches high or as needed.
Garden webworm k2 July - August DDT
Methoxychlor
Toxaphene
1 l/2 
1 1/2 
1 1/2
On foliage When first damage appears. Use 
methoxychlor on hay crops and 
DDT or toxaphene on new seed- 
ings.
Cutworm April - June Dieldrin
Toxaphene
i/k
1 1/8 to 2
On foliage Observe residue precautions. 
Cut, remove hay, and spray when 
damage is severe.
Seed crop insects July - August DDT 1 1/2 On foliage No later than 10$ bloom.
Grasshopper June through 
September
Heptachlor T73T--------- On foliage When grasshoppers are small and 
before damage is severe.
Sweet clover weevil 15 April - May DDT
Dieldrin
or
Heptachlor
granules
1 1/2 
i/k
On new seed- 
ings
With seed
When 50$ of foliage has been 
eaten.
At planting with seed.
iZ Do not apply insecticides when insects are pollinating these crops.
2/ Follow residue precautions on the labels, and read opening remarks carefully.
SMALL GRAINS AND GRASSES
Insec tic idei/
Insect
NEE
No.
Approximate 
time of attack Name
Lb. of active in­
gredient per acre
Placement of 
insecticide Timing of application
Grasshopper June, July, 
August
Aldrin
Dieldrin
Heptachlor
Toxaphene
w
1/8 to l/h 
i A  
1 1 / 2
On entire plant Watch new seedings, Control 
grasshoppers early while they 
are small and before they 
scatter over a wide area.
Chinch hug June - July Dieldrin 1/2 General, but at 
ground level is 
best.
Apply when bugs are damaging 
wheat and during migrations. 
Treatment of grain strip is 
essential when protecting c o m  
Strip can be treated up to 
within one week of harvest.
Armyworm £l May - June Dieldrin 1 /^ 4- On foliage 
Toxaphene 1 1/2 to 2 
(Methoxychlor, 2 lb. per acre, will prevent 
worms from feeding. Recommended for forage 
crop use only.)
When worms are still small bui 
are crawling up on plant. Con­
trol worms before damage is 
done.
Greenhug May - June Parathion X/k On foliage When needed and by professional 
operators only.
1/ Follow residue precautions.
a
SOYBEAN INSECTS
Insect
NHE
No.
Approximate 
time of attack
Insecticidel/
Lb. of active in­
Name gredient per acre
Placement of 
insecticide Timing of application
Bean leaf "beetle May, June, 
August
DDT
Dieldrin
Toxaphene
1 1/2 
1/4 
2
On foliage When defoliation becomes severe 
or when pods are attacked.
Grape colaspis 34 May - June Aldrin
Heptachlor
1 1/2 
1 1/2
In soil prior 
to seeding
On 2nd year beans or beans after 
clover. Not recommended, but 
suggested for trial only.
White grub 23 June through 
September
Aldrin
Heptachlor
3
3
As soil treat­
ment
Two weeks before planting 1 to 
1 1/2 lb. will not kill large 
grubs.
Clover root 
curculio adult
May - June DDT 1 1/2 On marginal 
rows
Usually when adjacent clover 
field is plowed up, this pest 
migrates to adjoining beans.
Grasshopper June through 
September
Aldrin
Dieldrin
Heptachlor
Toxaphene
T75 ~
1/8 to 1/4 
1 1 / 2
On foliage When migrations from adjoining 
crops begin. For border spray 
use 1 l/2 to 2 times as much, 
and preferably dieldrin or toxa­
phene.
Flea beetle May - June DDT
Dieldrin
Toxaphene
1 1/2 
1/4 
1 1/2
On foliage Plants usually attacked in seed­
ling stages. Treat when needed.
Green clover worm August DDT
Toxaphene
1 1/2 
1 1/2
On foliage When damage appears and small 
worms are numerous.
Webworm 42 June, July, 
August
DDT
Toxaphene
i 1/2
________
On foliage When damage appears and small 
worms are numerous.
l7 Follow residue precautions.
LIVESTOCK INSECT CONTROL*/
Animal Insect
Nhu
No. Insecticide^/ Concentration
Finished spray 
per animal Timing of treatment
Nonmilking
cattle
Lice and 
mange
18 20$ lindane 
concentrate 
or
57$ malathion 
concentrate
1 pt. per 100 
gal. of water
3 qt. per 100 
gal. of water
2 gal. 2 applications at 
l4-day intervals.
Do not apply lindane 
within 30 days of 
slaughter.
Stable flies 59 60$ toxaphene 5 pt. per 100 1-2 qt. 7-1^ day intervals.
Horn flies 61 concentrate gal. of water Not to be used 
within 30 days 
of slaughter
Provides only par­
tial control of 
stable flies.
(Backrubbers saturated with 5$ DDT, methoxychlor, or toxaphene in oil give practical control of both 
horn flies and lice* Remove 30 days before slaughter for DDT and toxaphene.)
Horse Xli#8 60 Killing and knock-down agents in combination with repellents like Tabatrex and
Horn flies 6l R-326 may be used effectively as dilute sprays at 1-2 qt. per animal twice weekly
Stable fU.es 59 or as ready-to-use oil-base sprays at 2 oz. per animal per day or in oil-base ,
forms in an automatic treadle sprayer* For specific directions follow the label g*
recommendations.
Milking
cattle
Lice 18 5$ rotenone
0.5 - 1 .0$
rotenone-sulfur 
dust.
1 lb. per 100 
gal. of water
0.5 - 1 .0*
2 gal., liberal 
application
6 os. per animal
2 treatments at 1*4- 
day intervals.
Stable flies 59 Pyrethrins, Tabatrex, or B-326 or combinations as for non-milking animals 7
Horn flies 6l Repellents and comfort sprays as needed.
Horse flies 60
a/ Follow precautions listed on labels. —  . ~ —  -- - —  — ..... ” “
b/ Wettable powders may be substituted for emulsion concentrates if the finished spray is agitated. Recommendations 
are purposely simplified in this chart.
LIVESTOCK INSECT CONTROL (Continued)&/
Animal Insect
NHE
No. Insecticide^/ Concentration
Finished spray 
per animal Timing of treatment
Cattle Grubs 5$ rotenone 
powder or
rotenone
dust
7# lb. per 
100 gal. of 
water
14*
Spray with 300 lb* 
pressure to 
saturation.
Dust by hand 
(rubbed in) to 
affected areas 
3 oz. per animal.
Monthly, December 
through April.
(Two systemics are available and satisfactory but are approved for use only on beef cattle. Allow 60
days between treatment and slaughter.)
Swine 
(do not
Mange and 
lice
20$ lindane 
concentrate
2% pt. to 100 
gal. of water
1-2 qt.
Do not use lindane
2 applications at 
14-day intervals.
treat pigs 
until after 
weaning)
or
57$ malathion 
concentrate
3 qt. to 100 
gal. of water
within 30 days of 
slaughter.
Sheep Ticks and 
lice
Scab
53 2 %  DDT con­
centrate 
60$ toxaphene 
concentrate 
20$ lindane 
concentrate
2 gal. per 100 
gal. of water
3 qt. per 100 
gal. of water 
1 pt. per 100 
gal. of water
Spray to saturation. 
Dips,^ strength.
Not to be used within 
30 days of slaughter; 1 
" »
11
Chickens 
(gather 
eggs before 
treating.
Do not
Lice 54 57$ malathion 
concentrate 
4$ malathion 
dust
10 oz. per 5 
gal. of water 
1 lb. per to 
sq. ft. of 
floor space
Spray roosting 
areas to runoff. 
Apply to litter and 
nesting material.
contaminate 
feed and
Common red 
mite 54
57$ malathion 
concentrate
10 oz. per 5 
gal. of water
Spray infested 
house areas.
1 treatment as needed.
water
troughs)
Northern 
fowl mite 54
4$ malathion 
dust
1 lb. per to 
sq. ft. of
Apply to litter 
nesting material
1 treatment as needed.
floor space and male birds,
1 Ib./lOO birds. 1 treatment as needed.
57$ malathion 
concentrate
5 oz. per 5 
gal. of water
Direct spray on . 
birds and to nest-
Use in place of dust 
when litter is sparce
ing and roosting 
areas, 1 gal. per 
100 birds.
or wet.
-62-
WHO’S WHO
S. R. Aldrich, Professor of Soil Extension, Agronomy Department
J. H. Bigger, Entomologist, Illinois Natural History Survey 
W. Bowers, Assistant Professor of Agricultural Engineering 
M. P. Britton, Assistant Professor of Plant Pathology
K. P. Buchholtz, Professor of Agronomy, University of Wisconsin 
P. A, Close, Editorial Assistant, Extension Editor*s Office
R. L. Gantz, Instructor in Agronomy
H. H. Gunderson, Extension Entomologist, Iowa State College
R. C* Hiltibran, Associate Biochemist, Illinois Natural History Survey
E. L. Khake, Instructor in Vocational Agriculture
P. B. Lanham, Head, Department of Agricultural Engineering 
M. B. Linn, Professor of Plant Pathology
W. H. Luckmann, Associate Entomologist, Illinois Natural History Survey 
H, B. Hills, Chief, Illinois Natural History Survey
S. Moore, Assistant Professor of Agricultural Entomology, Extension Service, and
Assistant Entomologist, Illinois Natural History Survey
H. B. Petty, Associate Professor of Agricultural Entomology, Extension Service, 
and Associate Entomologist, Illinois Natural History Survey
M. B. Russell, Head, Agronomy Department
W. 0. Scott, Associate Professor of Crop Extension, Agronomy Department
F. W. Slife, Associate Professor of Crop Production, Agronomy Department
E. P. Sylwester, Extension Botanist and Plant Pathologist, Iowa State College
Committee in Charge of School 
Wendell Bowers, Agricultural Engineering 
Patricia Close, Extension Editorial Office 
Walter Scott, Agronomy 
Fred Slife, Agronomy 
Howard Petty, Chairman, Entomology
